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The oceanic water column and the underlying seabed change on a variety of temporal and 
spatial scales.  The objective of the PAP observatory is to provide high temporal resolution 
(hours) of an increasing number of variables which are relevant from the perspective of the 
biology, physics and chemistry over a relatively small spatial scale (30km).  The site has been 
under  examination  for  over  20  years  and  during  that  time,  substantial  changes  have  been 
observed  in  the  benthic  environment.    The  intention  is  to  sustain  and  enhance  these 
observations in order that a deeper understanding is obtained into the processes which operate; 
in  particular  the  responses  to  the  changes  which  are  currently  taking  place  in  the  global 
environment.  The objective of the cruise was primarily to service the infrastructure required 
for continuous sustained observation, and to put these into context using observations from the 
ship which as yet cannot be carried out autonomously.  In addition substantial sampling of the 
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Figure	 ﾠ1:	 ﾠCruise	 ﾠTrack	 ﾠ(red)	 ﾠand	 ﾠExclusive	 ﾠEconomic	 ﾠZone	 ﾠBoundaries	 ﾠ(black)	 ﾠ
2  Background	 ﾠ&	 ﾠObjectives	 ﾠ 
The	 ﾠoceanic	 ﾠwater	 ﾠcolumn	 ﾠand	 ﾠthe	 ﾠunderlying	 ﾠseabed	 ﾠchange	 ﾠon	 ﾠa	 ﾠvariety	 ﾠof	 ﾠ
temporal	 ﾠand	 ﾠspatial	 ﾠscales.	 ﾠ	 ﾠThe	 ﾠobjective	 ﾠof	 ﾠthe	 ﾠPAP	 ﾠobservatory	 ﾠis	 ﾠto	 ﾠprovide	 ﾠ
high	 ﾠtemporal	 ﾠresolution	 ﾠ(hours)	 ﾠof	 ﾠan	 ﾠincreasing	 ﾠnumber	 ﾠof	 ﾠvariables	 ﾠwhich	 ﾠare	 ﾠ
relevant	 ﾠ from	 ﾠ the	 ﾠ perspective	 ﾠ of	 ﾠ the	 ﾠ biology,	 ﾠ physics	 ﾠ and	 ﾠ chemistry	 ﾠ over	 ﾠ a	 ﾠ
relatively	 ﾠsmall	 ﾠspatial	 ﾠscale	 ﾠ(30km).	 ﾠ	 ﾠThe	 ﾠsite	 ﾠhas	 ﾠbeen	 ﾠunder	 ﾠexamination	 ﾠfor	 ﾠ
over	 ﾠ20	 ﾠyears	 ﾠand	 ﾠduring	 ﾠthat	 ﾠtime,	 ﾠsubstantial	 ﾠchanges	 ﾠhave	 ﾠbeen	 ﾠobserved	 ﾠin	 ﾠ
the	 ﾠ benthic	 ﾠ environment.	 ﾠ 	 ﾠ The	 ﾠ intention	 ﾠ is	 ﾠ to	 ﾠ sustain	 ﾠ and	 ﾠ enhance	 ﾠ these	 ﾠ
observations	 ﾠ in	 ﾠ order	 ﾠ that	 ﾠ a	 ﾠ deeper	 ﾠ understanding	 ﾠ is	 ﾠ obtained	 ﾠ into	 ﾠ the	 ﾠ
processes	 ﾠwhich	 ﾠoperate;	 ﾠin	 ﾠparticular	 ﾠthe	 ﾠresponses	 ﾠto	 ﾠthe	 ﾠchanges	 ﾠwhich	 ﾠare	 ﾠ
currently	 ﾠtaking	 ﾠplace	 ﾠin	 ﾠthe	 ﾠglobal	 ﾠenvironment.	 ﾠ
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The	 ﾠobjective	 ﾠof	 ﾠthe	 ﾠcruise	 ﾠwas	 ﾠprimarily	 ﾠto	 ﾠservice	 ﾠthe	 ﾠinfrastructure	 ﾠrequired	 ﾠ
for	 ﾠ continuous	 ﾠ sustained	 ﾠ observation,	 ﾠ and	 ﾠ to	 ﾠ put	 ﾠ these	 ﾠ into	 ﾠ context	 ﾠ using	 ﾠ
observations	 ﾠfrom	 ﾠthe	 ﾠship	 ﾠwhich	 ﾠas	 ﾠyet	 ﾠcannot	 ﾠbe	 ﾠcarried	 ﾠout	 ﾠautonomously.	 ﾠIn	 ﾠ
addition	 ﾠsubstantial	 ﾠsampling	 ﾠof	 ﾠthe	 ﾠseabed	 ﾠwas	 ﾠalso	 ﾠa	 ﾠmajor	 ﾠobjective.	 ﾠ
3  In	 ﾠsitu	 ﾠSensors	 ﾠand	 ﾠSamplers	 ﾠon	 ﾠPAP#1	 ﾠMooring	 ﾠ
Thanos	 ﾠGkritzalis,	 ﾠJon	 ﾠCampbell,	 ﾠCorinne	 ﾠPebody,	 ﾠAndrew	 ﾠGravelle	 ﾠ
3.1.1  Introduction	 ﾠ
The	 ﾠPAP-ﾭ‐SO	 ﾠdeep	 ﾠocean	 ﾠmooring	 ﾠsustains	 ﾠa	 ﾠsensor	 ﾠframe	 ﾠwhich	 ﾠis	 ﾠlocated	 ﾠat	 ﾠ
30m	 ﾠbelow	 ﾠthe	 ﾠsurface	 ﾠand	 ﾠholds	 ﾠa	 ﾠnumber	 ﾠof	 ﾠsensors	 ﾠand	 ﾠinstruments	 ﾠthat	 ﾠare	 ﾠ
providing	 ﾠ the	 ﾠ data	 ﾠ (near	 ﾠ real	 ﾠ time)	 ﾠ for	 ﾠ the	 ﾠ observatory.	 ﾠ One	 ﾠ of	 ﾠ the	 ﾠ main	 ﾠ
objectives	 ﾠ of	 ﾠ JC085	 ﾠ was	 ﾠ to	 ﾠ recover	 ﾠ the	 ﾠ mooring	 ﾠ and	 ﾠ turn	 ﾠ around	 ﾠ (prepare,	 ﾠ
calibrate	 ﾠsetup)	 ﾠthe	 ﾠinstruments	 ﾠthat	 ﾠwere	 ﾠdeployed	 ﾠon	 ﾠJC071.	 ﾠ
The	 ﾠmain	 ﾠinstruments	 ﾠdeployed	 ﾠon	 ﾠJC071	 ﾠare	 ﾠpresented	 ﾠin	 ﾠthe	 ﾠfollowing	 ﾠtable:	 ﾠ
Sensor make/model  Serial no. 
Seaguard  219 
ISUS  269 
ECO-FLNTUSB  238 
Star Oddi DST-CTD  5771, 5772, 5774, 5777, 5778  
SBE37-IMP IDO  09030 
SBE37-IMP  6915 
NAS 3x  2673 
proOceanus pCO2  29-095-45 
proOceanus GTD  29-100-15 
Seafet pH Sensor  8 
OCR-507ICSW  225 
OCR-507R10W  102 
Table	 ﾠ1:	 ﾠMain	 ﾠInstruments	 ﾠ
 
3.1.2  PAP#1	 ﾠRecovery	 ﾠ
The	 ﾠmooring	 ﾠthat	 ﾠwas	 ﾠdeployed	 ﾠin	 ﾠMay	 ﾠ2012	 ﾠduring	 ﾠJC071	 ﾠbroke	 ﾠon	 ﾠ29/12/12	 ﾠ
and	 ﾠ when	 ﾠ the	 ﾠ surface	 ﾠ ODAS	 ﾠ buoy	 ﾠ was	 ﾠ recovered	 ﾠ a	 ﾠ few	 ﾠ weeks	 ﾠ later,	 ﾠ it	 ﾠ was	 ﾠ
evident	 ﾠthat	 ﾠthe	 ﾠsensors	 ﾠframe	 ﾠwas	 ﾠdetached	 ﾠfrom	 ﾠthe	 ﾠbuoy	 ﾠand	 ﾠhad	 ﾠsunk.	 ﾠThe	 ﾠ
mooring	 ﾠwas	 ﾠequipped	 ﾠwith	 ﾠa	 ﾠsubsurface	 ﾠfloat	 ﾠwith	 ﾠ0.9tn	 ﾠlifting	 ﾠcapacity,	 ﾠlocated	 ﾠ
at	 ﾠ approximately	 ﾠ 1,200m	 ﾠ from	 ﾠ the	 ﾠ surface,	 ﾠ which	 ﾠ indicates	 ﾠ that	 ﾠ the	 ﾠ sensor	 ﾠ
frame	 ﾠwould	 ﾠbe	 ﾠlocated	 ﾠat	 ﾠapprox.	 ﾠ2,000m.	 ﾠAs	 ﾠmost	 ﾠof	 ﾠthe	 ﾠsensors	 ﾠon	 ﾠthe	 ﾠframe	 ﾠ
are	 ﾠpressure	 ﾠrated	 ﾠto	 ﾠ1000m,	 ﾠit	 ﾠwas	 ﾠvery	 ﾠpossible	 ﾠthat	 ﾠmost	 ﾠof	 ﾠthem	 ﾠwould	 ﾠbe	 ﾠ
destroyed.	 ﾠ However	 ﾠ it	 ﾠ was	 ﾠ very	 ﾠ important	 ﾠ to	 ﾠ locate	 ﾠ the	 ﾠ broken	 ﾠ part	 ﾠ of	 ﾠ the	 ﾠ
mooring	 ﾠand	 ﾠif	 ﾠpossible	 ﾠrecover	 ﾠit.	 ﾠ	 ﾠ
The	 ﾠbroken	 ﾠmooring	 ﾠwas	 ﾠsuccessfully	 ﾠlocated	 ﾠand	 ﾠrecovered	 ﾠon	 ﾠ20/04/13.	 ﾠUpon	 ﾠ
retrieval	 ﾠof	 ﾠthe	 ﾠsensor	 ﾠframe	 ﾠit	 ﾠwas	 ﾠevident	 ﾠthat	 ﾠall	 ﾠinstruments	 ﾠthat	 ﾠexceeded	 ﾠ11 
 
their	 ﾠpressure	 ﾠratings	 ﾠwere	 ﾠdestroyed	 ﾠ(see	 ﾠFigure	 ﾠ2).	 ﾠIt	 ﾠis	 ﾠworth	 ﾠmentioning	 ﾠthat	 ﾠ
the	 ﾠ data	 ﾠ and	 ﾠ communication	 ﾠ HUB	 ﾠ that	 ﾠ was	 ﾠ on	 ﾠ the	 ﾠ frame	 ﾠ was	 ﾠ lost	 ﾠ and	 ﾠ its	 ﾠ
brackets	 ﾠwere	 ﾠseriously	 ﾠdamaged.	 ﾠ
 
Figure	 ﾠ2:	 ﾠRecovered	 ﾠPAP#1	 ﾠsensor	 ﾠframe,	 ﾠwith	 ﾠsome	 ﾠof	 ﾠthe	 ﾠdestroyed	 ﾠinstruments	 ﾠ
	 ﾠ
The	 ﾠinstruments	 ﾠthat	 ﾠsurvived	 ﾠand	 ﾠmanaged	 ﾠto	 ﾠprovide	 ﾠdata:	 ﾠ
-ﾭ‐  Seabird	 ﾠMicrocat	 ﾠSBE37-ﾭ‐IMP	 ﾠDO	 ﾠ
-ﾭ‐  Seabird	 ﾠMicrocat	 ﾠSBE37-ﾭ‐IMP	 ﾠ
-ﾭ‐  McLane	 ﾠZooplankton	 ﾠSampler.	 ﾠThe	 ﾠZPS	 ﾠwas	 ﾠdamaged	 ﾠ(mushroom	 ﾠdome	 ﾠ
missing,	 ﾠbelt	 ﾠmotor	 ﾠhousing	 ﾠleaking	 ﾠoil,	 ﾠcables	 ﾠwere	 ﾠdamaged)	 ﾠbut	 ﾠcan	 ﾠbe	 ﾠ
repaired	 ﾠand	 ﾠbecome	 ﾠfunctional.	 ﾠ
-ﾭ‐  Satlantic	 ﾠBattery	 ﾠPack	 ﾠ(S/N	 ﾠ212)	 ﾠthat	 ﾠwas	 ﾠused	 ﾠto	 ﾠpower	 ﾠthe	 ﾠSatlantic	 ﾠ
Seafet	 ﾠpH	 ﾠsensor.	 ﾠThe	 ﾠfact	 ﾠthat	 ﾠthe	 ﾠbattery	 ﾠpack	 ﾠhad	 ﾠsurvived	 ﾠis	 ﾠ
remarkable	 ﾠand	 ﾠstrange	 ﾠas	 ﾠit	 ﾠwas	 ﾠnext	 ﾠto	 ﾠthe	 ﾠISUS	 ﾠSatlantic	 ﾠbattery	 ﾠpack	 ﾠ










3.1.3  Preparation	 ﾠof	 ﾠSensors	 ﾠ
The	 ﾠsensors	 ﾠthat	 ﾠwere	 ﾠprepared	 ﾠfor	 ﾠdeployment	 ﾠon	 ﾠJC085	 ﾠon	 ﾠthe	 ﾠPAP#1	 ﾠwere:	 ﾠ
Sensor make/model  Serial no.  Calibration 
cast 
Seaguard  217  CTD002 
ISUS  59  CTD002 
ECO-FLNTUSB  3050  CTD002 
Star Oddi DST-CTD  6782, 6784, 6785, 6786, 6788, 6789, 6790, 6792  CTD002 
SBE37-IMP ODO  10535  CTD003 
SBE37-IMP  6912, 6909  CTD003 
CYCLE-PO4  164  No 
proOceanus pCO2  33-146-45  No 
proOceanus GTD  33-152-16  No 
Seafet pH Sensor  24  No 
OCR-507ICSW  200  No 
OCR-507R10W  095  No 
Osmotic Sampler  N/A  No 
Table	 ﾠ2:	 ﾠPAP#1	 ﾠSensors	 ﾠDeployed	 ﾠon	 ﾠJC085	 ﾠ
 
3.1.4  CTD	 ﾠCalibration1	 ﾠ
The	 ﾠsensors	 ﾠare	 ﾠcalibrated	 ﾠagainst	 ﾠthe	 ﾠships	 ﾠCTD	 ﾠ(Seabird	 ﾠ9+).	 ﾠThe	 ﾠSeabird	 ﾠ9+	 ﾠ
sensors	 ﾠfor	 ﾠsalinity,	 ﾠoxygen	 ﾠand	 ﾠchlorophyll	 ﾠfluorescence	 ﾠwere	 ﾠcalibrated	 ﾠagainst	 ﾠ
samples	 ﾠcollected	 ﾠfrom	 ﾠthe	 ﾠNiskin	 ﾠbottles.	 ﾠOxygen	 ﾠand	 ﾠchlorophyll	 ﾠsamples	 ﾠwere	 ﾠ
analysed	 ﾠduring	 ﾠthe	 ﾠcruise,	 ﾠwhile	 ﾠthe	 ﾠsalinity	 ﾠsamples	 ﾠwere	 ﾠto	 ﾠbe	 ﾠanalysed	 ﾠ
during	 ﾠJC086.	 ﾠ	 ﾠThe	 ﾠsamples	 ﾠwere	 ﾠaccidentally	 ﾠdiscarded	 ﾠduring	 ﾠJC086.	 ﾠ	 ﾠ
The	 ﾠcalibration	 ﾠof	 ﾠthe	 ﾠCTD	 ﾠfluorescence	 ﾠand	 ﾠoxygen	 ﾠsensors	 ﾠare	 ﾠpresented	 ﾠin	 ﾠ
Figure	 ﾠ3.	 ﾠ
 
                                                 
1 Oxygen samples were collected and analysed by Umberto Binetti; Chorophyll samples were collected by Corinne 
Pebody and Andrew Gravelle and analysed by Thanos Gkritzalis. 
y	 ﾠ=	 ﾠ1.5328x	 ﾠ+	 ﾠ0.0027	 ﾠ























CTD	 ﾠmg/m3	 ﾠ13 
 
 
Figure	 ﾠ3:	 ﾠCalibration	 ﾠof	 ﾠCTD	 ﾠchlorophyl	 ﾠand	 ﾠoxygen	 ﾠsensors	 ﾠ(for	 ﾠChl-ﾭ‐a	 ﾠmeasurements	 ﾠand	 ﾠ
calibration	 ﾠsee	 ﾠfile	 ﾠ\\cookfs.cook.local\Public\JC085	 ﾠ
Data\PAP_1_2_Data\Chla_measurements\Chla_measurements.xlsx	 ﾠ)	 ﾠ	 ﾠ
 
3.1.5  Seaguard	 ﾠ217	 ﾠ
The	 ﾠSeaguard	 ﾠ217	 ﾠplatform	 ﾠis	 ﾠequipped	 ﾠwith	 ﾠthe	 ﾠfollowing	 ﾠsensors	 ﾠnodes:	 ﾠ
-ﾭ‐  Oxygen	 ﾠoptode	 ﾠ4330	 ﾠ	 ﾠ
-ﾭ‐  pCO2	 ﾠoptode,	 ﾠbeta	 ﾠversion	 ﾠof	 ﾠthe	 ﾠsensors	 ﾠas	 ﾠthis	 ﾠis	 ﾠnot	 ﾠa	 ﾠcommercially	 ﾠ
available	 ﾠsensor	 ﾠand	 ﾠAADI	 ﾠhas	 ﾠkindly	 ﾠaccepted	 ﾠto	 ﾠtest	 ﾠthe	 ﾠsensor	 ﾠat	 ﾠthe	 ﾠ
PAP-ﾭ‐SO	 ﾠ
-ﾭ‐  Cyclops	 ﾠfluorometer	 ﾠ
-ﾭ‐  DCS	 ﾠcurrent	 ﾠmeter	 ﾠ
As	 ﾠshown	 ﾠon	 ﾠTable	 ﾠthe	 ﾠSeaguard	 ﾠwas	 ﾠdeployed	 ﾠon	 ﾠCTD	 ﾠcast	 ﾠCTD002	 ﾠin	 ﾠorder	 ﾠto	 ﾠ
calibrate	 ﾠthe	 ﾠtwo	 ﾠoptodes	 ﾠand	 ﾠthe	 ﾠfluorometer	 ﾠagainst	 ﾠthe	 ﾠCTD	 ﾠparameters	 ﾠand	 ﾠ
manually	 ﾠcollected	 ﾠDIC/TA	 ﾠsamples.	 ﾠ
The	 ﾠresults	 ﾠfrom	 ﾠthe	 ﾠcalibration	 ﾠof	 ﾠthe	 ﾠCyclops	 ﾠfluorometer	 ﾠand	 ﾠthe	 ﾠoxygen	 ﾠ4330	 ﾠ
optode	 ﾠare	 ﾠpresented	 ﾠin	 ﾠFigure	 ﾠ4	 ﾠand	 ﾠFigure	 ﾠ5.	 ﾠ	 ﾠ
y	 ﾠ=	 ﾠ0.3849x	 ﾠ-ﾭ‐	 ﾠ20.188	 ﾠ
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 ﾠµmole/kg	 ﾠ14 
 
 
Figure	 ﾠ4:	 ﾠCyclops	 ﾠFluorometer	 ﾠCalibration	 ﾠ
 
 
Figure	 ﾠ5:	 ﾠOptode	 ﾠ4330	 ﾠCalibration	 ﾠ
 
The	 ﾠpCO2	 ﾠoptode	 ﾠwill	 ﾠbe	 ﾠcalibrated	 ﾠagainst	 ﾠvalues	 ﾠfrom	 ﾠDIC/TA	 ﾠsamples	 ﾠthat	 ﾠ
were	 ﾠcollected	 ﾠfrom	 ﾠthe	 ﾠNiskin	 ﾠbottles.	 ﾠThe	 ﾠsamples	 ﾠwere	 ﾠcollected	 ﾠby	 ﾠThanos	 ﾠ
Gkritzalis	 ﾠand	 ﾠwill	 ﾠbe	 ﾠanalysed	 ﾠin	 ﾠNOC	 ﾠ(Vindta	 ﾠanalyser).	 ﾠThe	 ﾠpCO2	 ﾠprofile	 ﾠis	 ﾠ
illustrated	 ﾠin	 ﾠFigure	 ﾠ6.	 ﾠ
y	 ﾠ=	 ﾠ0.3542x	 ﾠ+	 ﾠ0.0291	 ﾠ


















y	 ﾠ=	 ﾠ0.7193x	 ﾠ+	 ﾠ25.095	 ﾠ
















Seaguard	 ﾠµM	 ﾠ15 
 
 
Figure 6: pCO2 optode profile during CTD002 
 
After	 ﾠthe	 ﾠcalibration	 ﾠCTD	 ﾠthe	 ﾠSeaguard	 ﾠwas	 ﾠset	 ﾠfor	 ﾠdeployment.	 ﾠA	 ﾠnew	 ﾠset	 ﾠof	 ﾠ
lithium	 ﾠbatteries	 ﾠwas	 ﾠinstalled	 ﾠand	 ﾠthe	 ﾠSeaguard	 ﾠwas	 ﾠset	 ﾠto	 ﾠstart	 ﾠmeasurements	 ﾠ
on	 ﾠ 24/04/13,	 ﾠ 18:50GMT	 ﾠ with	 ﾠ a	 ﾠ 1	 ﾠ hour	 ﾠ sampling	 ﾠ frequency.	 ﾠ The	 ﾠ Cyclops	 ﾠ
Fluorometer	 ﾠwas	 ﾠpositioned	 ﾠon	 ﾠthe	 ﾠZebratech	 ﾠWiper	 ﾠwhich	 ﾠwas	 ﾠset	 ﾠto	 ﾠstart	 ﾠat	 ﾠ
24/04/2013,	 ﾠ16:46	 ﾠGMT	 ﾠand	 ﾠwill	 ﾠoperate	 ﾠevery	 ﾠ9	 ﾠhours.	 ﾠ
Since	 ﾠthe	 ﾠnew	 ﾠmooring	 ﾠwas	 ﾠdeployed	 ﾠthe	 ﾠSeaguard	 ﾠis	 ﾠproducing	 ﾠdata	 ﾠfrom	 ﾠall	 ﾠits	 ﾠ
sensors.	 ﾠ
 
3.1.6  ISUS	 ﾠNitrate	 ﾠSensor	 ﾠ
The	 ﾠISUS	 ﾠ(S/N	 ﾠ59)	 ﾠUV	 ﾠnitrate	 ﾠsensor	 ﾠwas	 ﾠdeployed	 ﾠon	 ﾠcast	 ﾠCTD002	 ﾠand	 ﾠit	 ﾠwill	 ﾠbe	 ﾠ
calibrated	 ﾠagainst	 ﾠTotal	 ﾠOxidised	 ﾠNitrogen	 ﾠ(TON=NO2	 ﾠ+	 ﾠNO3)	 ﾠvalues	 ﾠfrom	 ﾠthe	 ﾠ
samples	 ﾠcollected	 ﾠfrom	 ﾠthe	 ﾠNiskin	 ﾠbottles.	 ﾠ
Before	 ﾠthe	 ﾠCTD	 ﾠdeployments	 ﾠthe	 ﾠISUS	 ﾠwas	 ﾠcalibrated	 ﾠin	 ﾠthe	 ﾠlab	 ﾠusing	 ﾠthe	 ﾠ1	 ﾠpoint	 ﾠ
calibration	 ﾠmethod	 ﾠthat	 ﾠis	 ﾠsuggested	 ﾠby	 ﾠSatlantic.	 ﾠThe	 ﾠnitrate	 ﾠprofile	 ﾠproduced	 ﾠ
from	 ﾠISUS	 ﾠduring	 ﾠthe	 ﾠCTD002	 ﾠcast	 ﾠis	 ﾠshown	 ﾠin	 ﾠFigure	 ﾠ.	 ﾠThe	 ﾠfirst	 ﾠimpression	 ﾠfrom	 ﾠ
the	 ﾠprofile	 ﾠis	 ﾠthat	 ﾠthe	 ﾠTON	 ﾠvalues	 ﾠare	 ﾠhigh	 ﾠ(especially	 ﾠat	 ﾠthe	 ﾠtop	 ﾠ30m)	 ﾠand	 ﾠalso	 ﾠ
the	 ﾠ noise	 ﾠ levels	 ﾠ are	 ﾠ high	 ﾠ (±3	 ﾠ mM).	 ﾠ 	 ﾠ After	 ﾠ the	 ﾠ calibration	 ﾠ cast	 ﾠ the	 ﾠ ISUS	 ﾠ was	 ﾠ
recalibrated	 ﾠusing	 ﾠthe	 ﾠ1	 ﾠpoint	 ﾠcalibration	 ﾠand	 ﾠwas	 ﾠset	 ﾠfor	 ﾠdeployment	 ﾠon	 ﾠthe	 ﾠ
mooring.	 ﾠThe	 ﾠISUS	 ﾠwill	 ﾠproduce	 ﾠ10	 ﾠsamples	 ﾠevery	 ﾠ2	 ﾠhours	 ﾠat	 ﾠ50	 ﾠminutes	 ﾠpast	 ﾠthe	 ﾠ


























Figure	 ﾠ7:	 ﾠProfile	 ﾠof	 ﾠTotal	 ﾠOxidised	 ﾠOxygen	 ﾠObtained	 ﾠfrom	 ﾠISUS	 ﾠ59	 ﾠduring	 ﾠCTD002	 ﾠCast	 ﾠ
 
3.1.7  Wetlabs	 ﾠFluorometer	 ﾠ	 ﾠ
ECO-ﾭ‐FLNTUSB	 ﾠ(S/N:	 ﾠ3050)	 ﾠ
The	 ﾠECO_FLNTUSB	 ﾠfluorometer	 ﾠwas	 ﾠcalibrated	 ﾠon	 ﾠCTD	 ﾠcast	 ﾠCTD002.	 ﾠThe	 ﾠ
calibration	 ﾠresults	 ﾠare	 ﾠpresented	 ﾠin	 ﾠFigure	 ﾠ8.	 ﾠ
 
Figure	 ﾠ8:	 ﾠECO-ﾭ‐FLNTUSB	 ﾠ3050	 ﾠCalibration	 ﾠ
 
After	 ﾠthe	 ﾠcalibration	 ﾠthe	 ﾠinstrument	 ﾠwas	 ﾠset	 ﾠup	 ﾠfor	 ﾠthe	 ﾠmooring	 ﾠdeployment.	 ﾠThe	 ﾠ
ECO	 ﾠ will	 ﾠ produce	 ﾠ 8	 ﾠ measurements	 ﾠ every	 ﾠ 4	 ﾠ hours.	 ﾠ The	 ﾠ instrument	 ﾠ started	 ﾠ at	 ﾠ

































y	 ﾠ=	 ﾠ0.5438x	 ﾠ+	 ﾠ0.0806	 ﾠ






















ECO3050	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3.1.8  Star	 ﾠOddi	 ﾠ
The	 ﾠStar	 ﾠOddi	 ﾠDST-ﾭ‐CTD	 ﾠsensors	 ﾠ(SN:	 ﾠ6782,	 ﾠ6784,	 ﾠ6785,	 ﾠ6786,	 ﾠ6788,	 ﾠ6789,	 ﾠ6790,	 ﾠ
6792)	 ﾠwere	 ﾠdeployed	 ﾠon	 ﾠCTD	 ﾠcast	 ﾠCTD002	 ﾠand	 ﾠcalibrated	 ﾠagainst	 ﾠthe	 ﾠSeabird	 ﾠ9+	 ﾠ
CTD.	 ﾠThey	 ﾠwere	 ﾠset	 ﾠto	 ﾠsample	 ﾠevery	 ﾠ10	 ﾠsec	 ﾠand	 ﾠall	 ﾠof	 ﾠthem	 ﾠwere	 ﾠdeployed	 ﾠat	 ﾠthe	 ﾠ
same	 ﾠ height	 ﾠ on	 ﾠ the	 ﾠ CTD	 ﾠ rosette	 ﾠ frame.	 ﾠ Andrew	 ﾠ Gravelle	 ﾠ performed	 ﾠ a	 ﾠ first	 ﾠ
calibration	 ﾠof	 ﾠthe	 ﾠsensors.	 ﾠSome	 ﾠof	 ﾠthe	 ﾠcalibration	 ﾠresults	 ﾠ(differences	 ﾠbetween	 ﾠ
the	 ﾠSO	 ﾠand	 ﾠthe	 ﾠCTD)	 ﾠare	 ﾠpresented	 ﾠin	 ﾠTable	 ﾠ3.	 ﾠ
	 ﾠ
Median	 ﾠ Average	 ﾠ Min	 ﾠ Max	 ﾠ
	 ﾠ 6782	 ﾠ -ﾭ‐76.4332	 ﾠ -ﾭ‐75.9919	 ﾠ -ﾭ‐80.5629	 ﾠ -ﾭ‐68.1051	 ﾠ ΔP(SO-ﾭ‐CTD)	 ﾠ(dBar)	 ﾠ
	 ﾠ
-ﾭ‐0.0036	 ﾠ -ﾭ‐0.00573	 ﾠ -ﾭ‐0.05114	 ﾠ 0.0285	 ﾠ ΔT(SO-ﾭ‐CTD)	 ﾠ(
oC)	 ﾠ
	 ﾠ
-ﾭ‐2.70081	 ﾠ -ﾭ‐2.76777	 ﾠ -ﾭ‐7.0295	 ﾠ -ﾭ‐2.39658	 ﾠ ΔS(SO-ﾭ‐CTD)	 ﾠ(PSU)	 ﾠ
6784	 ﾠ 10.233	 ﾠ 10.26523	 ﾠ 4.719	 ﾠ 13.436	 ﾠ ΔP(SO-ﾭ‐CTD)	 ﾠ(dBar)	 ﾠ
	 ﾠ
-ﾭ‐0.0198	 ﾠ -ﾭ‐0.01846	 ﾠ -ﾭ‐0.0571	 ﾠ 0.0602	 ﾠ ΔT(SO-ﾭ‐CTD)	 ﾠ(
oC)	 ﾠ
	 ﾠ
-ﾭ‐3.4005	 ﾠ -ﾭ‐3.51165	 ﾠ -ﾭ‐9.0295	 ﾠ -ﾭ‐3.2002	 ﾠ ΔS(SO-ﾭ‐CTD)	 ﾠ(PSU)	 ﾠ
6785	 ﾠ -ﾭ‐2.77	 ﾠ -ﾭ‐2.62267	 ﾠ -ﾭ‐8.905	 ﾠ 6.02	 ﾠ ΔP(SO-ﾭ‐CTD)	 ﾠ(dBar)	 ﾠ
	 ﾠ
-ﾭ‐0.027	 ﾠ -ﾭ‐0.02281	 ﾠ -ﾭ‐0.0681	 ﾠ 0.0192	 ﾠ ΔT(SO-ﾭ‐CTD)	 ﾠ(
oC)	 ﾠ
	 ﾠ
-ﾭ‐4.2989	 ﾠ -ﾭ‐4.37888	 ﾠ -ﾭ‐4.9851	 ﾠ -ﾭ‐4.0295	 ﾠ ΔS(SO-ﾭ‐CTD)	 ﾠ(PSU)	 ﾠ
6786	 ﾠ -ﾭ‐3.504	 ﾠ -ﾭ‐3.35376	 ﾠ -ﾭ‐10.005	 ﾠ 4.291	 ﾠ ΔP(SO-ﾭ‐CTD)	 ﾠ(dBar)	 ﾠ
	 ﾠ
-ﾭ‐0.0288	 ﾠ -ﾭ‐0.02799	 ﾠ -ﾭ‐0.0791	 ﾠ 0.0392	 ﾠ ΔT(SO-ﾭ‐CTD)	 ﾠ(
oC)	 ﾠ
	 ﾠ
-ﾭ‐1.3005	 ﾠ -ﾭ‐1.43697	 ﾠ -ﾭ‐2.0856	 ﾠ -ﾭ‐1.0295	 ﾠ ΔS(SO-ﾭ‐CTD)	 ﾠ(PSU)	 ﾠ
6789	 ﾠ 9.58	 ﾠ 9.513193	 ﾠ 2.112	 ﾠ 17.195	 ﾠ ΔP(SO-ﾭ‐CTD)	 ﾠ(dBar)	 ﾠ
	 ﾠ
-ﾭ‐0.0193	 ﾠ -ﾭ‐0.0165	 ﾠ -ﾭ‐0.0524	 ﾠ 0.0273	 ﾠ ΔT(SO-ﾭ‐CTD)	 ﾠ(
oC)	 ﾠ
	 ﾠ
-ﾭ‐2.8004	 ﾠ -ﾭ‐2.91925	 ﾠ -ﾭ‐3.5849	 ﾠ -ﾭ‐2.5295	 ﾠ ΔS(SO-ﾭ‐CTD)	 ﾠ(PSU)	 ﾠ
6790	 ﾠ 6.399	 ﾠ 6.674655	 ﾠ 2.919	 ﾠ 12.528	 ﾠ ΔP(SO-ﾭ‐CTD)	 ﾠ(dBar)	 ﾠ
	 ﾠ
-ﾭ‐0.0278	 ﾠ -ﾭ‐0.02922	 ﾠ -ﾭ‐0.0692	 ﾠ 0.0222	 ﾠ ΔT(SO-ﾭ‐CTD)	 ﾠ(
oC)	 ﾠ
	 ﾠ	 ﾠ -ﾭ‐1.4994	 ﾠ -ﾭ‐1.60645	 ﾠ -ﾭ‐4.0295	 ﾠ -ﾭ‐1.201	 ﾠ ΔS(SO-ﾭ‐CTD)	 ﾠ(PSU)	 ﾠ
Table	 ﾠ3:	 ﾠCalibration	 ﾠResults	 ﾠof	 ﾠStar	 ﾠOddis	 ﾠ
	 ﾠ
The	 ﾠcalibration	 ﾠdata	 ﾠwill	 ﾠbe	 ﾠfurther	 ﾠanalysed	 ﾠin	 ﾠNOC.	 ﾠ
After	 ﾠthe	 ﾠcalibration	 ﾠcast	 ﾠthe	 ﾠSO’s	 ﾠwere	 ﾠprepared	 ﾠfor	 ﾠthe	 ﾠmooring	 ﾠdeployment.	 ﾠ
They	 ﾠwere	 ﾠprogrammed	 ﾠto	 ﾠstart	 ﾠat	 ﾠ24/04/2013	 ﾠ15:00GMT	 ﾠand	 ﾠsample	 ﾠevery	 ﾠ
one	 ﾠhour.	 ﾠSince	 ﾠit	 ﾠwas	 ﾠpossible	 ﾠto	 ﾠrecover	 ﾠapprox.	 ﾠ200m	 ﾠof	 ﾠmooring	 ﾠline	 ﾠthe	 ﾠSO	 ﾠ






Nominal target depth (m)  Nominal depth below frame (m) 
10   
20   
25   
40  10 
55  25 
70  40 
120  90 
220  190 
Table	 ﾠ4:	 ﾠDepth	 ﾠof	 ﾠDeployment	 ﾠof	 ﾠthe	 ﾠStar	 ﾠOddi	 ﾠTemperature	 ﾠLoggers	 ﾠ
 
3.1.9  Microcats	 ﾠ	 ﾠ
SBE37-ﾭ‐IMP	 ﾠ(S/N:	 ﾠ6909,	 ﾠ6912)	 ﾠand	 ﾠSBE37-ﾭ‐IMP-ﾭ‐ODO	 ﾠ(S/N:	 ﾠ10535)	 ﾠ
The	 ﾠ SBE37	 ﾠ microcats	 ﾠ were	 ﾠ calibrated	 ﾠ on	 ﾠ CTD003.	 ﾠ During	 ﾠ calibration	 ﾠ they	 ﾠ
sampled	 ﾠevery	 ﾠ10	 ﾠseconds	 ﾠand	 ﾠtheir	 ﾠdata	 ﾠwill	 ﾠbe	 ﾠcalibrated	 ﾠagainst	 ﾠthe	 ﾠSeabird	 ﾠ
9+	 ﾠsensors.	 ﾠ	 ﾠThe	 ﾠdata	 ﾠwill	 ﾠbe	 ﾠprocessed	 ﾠby	 ﾠMaureen	 ﾠPagnani	 ﾠin	 ﾠNOC.	 ﾠ
After	 ﾠcalibration	 ﾠthe	 ﾠmicrocats	 ﾠwere	 ﾠprepared	 ﾠfor	 ﾠthe	 ﾠmooring	 ﾠdeployment	 ﾠand	 ﾠ
the	 ﾠsampling	 ﾠfrequency	 ﾠwas	 ﾠset	 ﾠto	 ﾠ30	 ﾠminutes.	 ﾠ
Since	 ﾠtheir	 ﾠdeployment	 ﾠon	 ﾠ24/04/2013	 ﾠthe	 ﾠmicrocats	 ﾠare	 ﾠproducing	 ﾠnear	 ﾠreal	 ﾠ
time	 ﾠdata,	 ﾠbut	 ﾠthe	 ﾠinductive	 ﾠlink	 ﾠcommunication	 ﾠbetween	 ﾠthe	 ﾠsensor	 ﾠframe	 ﾠand	 ﾠ
the	 ﾠsurface	 ﾠbuoy	 ﾠseems	 ﾠto	 ﾠbe	 ﾠerratic.	 ﾠ	 ﾠ
3.1.10 Phosphate	 ﾠSensor	 ﾠ
Wetlabs	 ﾠCYCLE-ﾭ‐PO4	 ﾠ(S/N:	 ﾠ164)	 ﾠ
The	 ﾠCYCLE-ﾭ‐PO4	 ﾠin	 ﾠsitu	 ﾠPO4	 ﾠsensor	 ﾠwill	 ﾠbe	 ﾠdeployed	 ﾠfirst	 ﾠtime	 ﾠat	 ﾠthe	 ﾠPAP	 ﾠsite.	 ﾠThe	 ﾠ
instruments	 ﾠresponse	 ﾠtime	 ﾠand	 ﾠthe	 ﾠpressure	 ﾠrating	 ﾠprevent	 ﾠit	 ﾠto	 ﾠbe	 ﾠcalibrated	 ﾠon	 ﾠ
a	 ﾠCTD,	 ﾠbut	 ﾠthe	 ﾠsystem	 ﾠwas	 ﾠcharacterised	 ﾠin	 ﾠthe	 ﾠlab.	 ﾠ
The	 ﾠQC	 ﾠtests	 ﾠwere	 ﾠperformed	 ﾠusing	 ﾠphosphate	 ﾠstandards.	 ﾠThe	 ﾠstandards	 ﾠused	 ﾠ
were	 ﾠa	 ﾠ10 µM, 1 µM and 0.1 µM PO4	 ﾠstandards.	 ﾠThe	 ﾠperformance	 ﾠof	 ﾠthe	 ﾠinstrument	 ﾠ
during	 ﾠthe	 ﾠlab	 ﾠtests	 ﾠwas	 ﾠvery	 ﾠgood	 ﾠand	 ﾠthe	 ﾠaccuracy	 ﾠand	 ﾠprecision	 ﾠfrom	 ﾠthis	 ﾠtests	 ﾠ
was	 ﾠsimilar	 ﾠto	 ﾠthe	 ﾠone	 ﾠquoted	 ﾠby	 ﾠthe	 ﾠmanufacturer.	 ﾠ
Results	 ﾠare	 ﾠpresented	 ﾠin	 ﾠFigure	 ﾠ.	 ﾠ19 
 
 
Figure	 ﾠ9:	 ﾠLab	 ﾠTests	 ﾠfor	 ﾠQC	 ﾠof	 ﾠCycle-ﾭ‐PO4	 ﾠIn	 ﾠsitu	 ﾠSensor	 ﾠ
 
The	 ﾠsensor	 ﾠwas	 ﾠset	 ﾠup	 ﾠto	 ﾠstart	 ﾠsampling	 ﾠat	 ﾠ24/04/2013	 ﾠ23:50	 ﾠGMT	 ﾠ(System	 ﾠ
prime	 ﾠ was	 ﾠ set	 ﾠ to	 ﾠ commence	 ﾠ at	 ﾠ 23:30	 ﾠ GMT	 ﾠ the	 ﾠ same	 ﾠ day).	 ﾠ The	 ﾠ sampling	 ﾠ
frequency	 ﾠwas	 ﾠset	 ﾠto	 ﾠ3	 ﾠsamples	 ﾠper	 ﾠday	 ﾠand	 ﾠa	 ﾠcalibration	 ﾠinternal	 ﾠstandard	 ﾠwill	 ﾠ
be	 ﾠanalysed	 ﾠat	 ﾠevery	 ﾠ12	 ﾠsamples.	 ﾠSince	 ﾠit	 ﾠwas	 ﾠdeployed	 ﾠthe	 ﾠCYCLE	 ﾠis	 ﾠoperating	 ﾠas	 ﾠ
expected.	 ﾠ
	 ﾠ
3.1.11 Osmotic	 ﾠSampler	 ﾠ
The	 ﾠosmotic	 ﾠsampler	 ﾠwas	 ﾠcalibrated	 ﾠ(Flow	 ﾠrate	 ﾠv.	 ﾠTemperature)	 ﾠin	 ﾠNOC	 ﾠin	 ﾠa	 ﾠ
temperature	 ﾠcontrolled	 ﾠwater	 ﾠbath.	 ﾠThe	 ﾠflow	 ﾠrate	 ﾠmeasurements	 ﾠare	 ﾠpresented	 ﾠ
in	 ﾠthe	 ﾠfollowing	 ﾠtable:	 ﾠ
Temperature (
oC)  Flow rate (ml/d) 
8  1.00 
10  1.15 
12  1.19 
16  1.36 
Table	 ﾠ5:	 ﾠFlow	 ﾠRate	 ﾠvs	 ﾠTemperature	 ﾠ
 
The	 ﾠsamples	 ﾠwill	 ﾠbe	 ﾠcollected	 ﾠin	 ﾠa	 ﾠ500m,	 ﾠØ	 ﾠ2mm	 ﾠi.d	 ﾠFEP	 ﾠtube	 ﾠthat	 ﾠis	 ﾠfilled	 ﾠwith	 ﾠ
MQ	 ﾠwater.	 ﾠAssuming	 ﾠan	 ﾠaverage	 ﾠtemperature	 ﾠat	 ﾠthe	 ﾠPAP	 ﾠsite	 ﾠof	 ﾠ12oC	 ﾠ(i.e.	 ﾠ1.19	 ﾠ
ml/d	 ﾠflow	 ﾠrate	 ﾠ	 ﾠdaily	 ﾠsample	 ﾠwill	 ﾠoccupy	 ﾠ1.5	 ﾠm	 ﾠof	 ﾠthe	 ﾠsampling	 ﾠtube),	 ﾠthe	 ﾠ
sampler	 ﾠwill	 ﾠcollect	 ﾠsamples	 ﾠfor	 ﾠ330	 ﾠdays.	 ﾠThe	 ﾠsamples	 ﾠare	 ﾠpreserved	 ﾠwith	 ﾠa	 ﾠ2%	 ﾠ
HCl	 ﾠ(analar)	 ﾠthat	 ﾠis	 ﾠconstantly	 ﾠinjected	 ﾠvia	 ﾠa	 ﾠmini	 ﾠosmotic	 ﾠpump	 ﾠthat	 ﾠis	 ﾠworking	 ﾠ
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Figure	 ﾠ11:	 ﾠOsmotic	 ﾠsampler	 ﾠpreparation	 ﾠA)	 ﾠFilling	 ﾠthe	 ﾠsampling	 ﾠtube	 ﾠwith	 ﾠMQ	 ﾠwater;	 ﾠB)	 ﾠOsmotic	 ﾠ
Pump;	 ﾠC)	 ﾠSampler	 ﾠon	 ﾠthe	 ﾠframe	 ﾠ
4  Mooring	 ﾠServicing	 ﾠ
Daniel	 ﾠComben,	 ﾠChristian	 ﾠCrow	 ﾠand	 ﾠNick	 ﾠRundle	 ﾠ	 ﾠ
4.1  Overview	 ﾠ
The	 ﾠobjectives	 ﾠduring	 ﾠthis	 ﾠcruise	 ﾠwere:	 ﾠ
1.  Bring	 ﾠinboard	 ﾠthe	 ﾠODAS	 ﾠbuoy	 ﾠcurrently	 ﾠat	 ﾠPAP	 ﾠwhich	 ﾠhad	 ﾠbeen	 ﾠdeployed	 ﾠ
on	 ﾠJanuary	 ﾠ24th	 ﾠ2013	 ﾠby	 ﾠCeltic	 ﾠExplorer	 ﾠwithout	 ﾠa	 ﾠsensor	 ﾠframe;	 ﾠThe	 ﾠ
“PAP#1	 ﾠlight”	 ﾠmooring.	 ﾠ
2.  Replace	 ﾠthis	 ﾠbuoy	 ﾠwith	 ﾠa	 ﾠnew	 ﾠbuoy	 ﾠand	 ﾠdeploy	 ﾠwith	 ﾠa	 ﾠfully	 ﾠequipped	 ﾠ
sensor	 ﾠframe;	 ﾠPAP#1.	 ﾠ21 
 
3.  Recover	 ﾠthe	 ﾠremains	 ﾠof	 ﾠthe	 ﾠPAP#1	 ﾠmooring	 ﾠwhich	 ﾠhad	 ﾠparted	 ﾠin	 ﾠDecember	 ﾠ
2012	 ﾠleaving	 ﾠthe	 ﾠsensor	 ﾠframe,	 ﾠsubsurface,	 ﾠlines	 ﾠand	 ﾠacoustic	 ﾠrelease	 ﾠin	 ﾠ
situ.	 ﾠ	 ﾠ
4.  Recover	 ﾠthe	 ﾠPAP#3	 ﾠsediment	 ﾠtrap	 ﾠmooring	 ﾠdeployed	 ﾠin	 ﾠ2012.	 ﾠ
5.  Deploy	 ﾠa	 ﾠnew	 ﾠPAP#3	 ﾠsediment	 ﾠtrap	 ﾠmooring.	 ﾠ
	 ﾠ
4.2  PAP	 ﾠ#1	 ﾠODAS	 ﾠBuoy	 ﾠParted	 ﾠMooring	 ﾠRecovery	 ﾠ
4.2.1  Operations	 ﾠSummary	 ﾠ
The	 ﾠparted	 ﾠPAP#1	 ﾠmooring	 ﾠwas	 ﾠinitially	 ﾠranged	 ﾠon	 ﾠthe	 ﾠ19th	 ﾠApril	 ﾠ	 ﾠat	 ﾠ18:54	 ﾠGMT	 ﾠ
to	 ﾠestablish	 ﾠtwo	 ﾠthings,	 ﾠwas	 ﾠthe	 ﾠremaining	 ﾠmooring	 ﾠstill	 ﾠin	 ﾠsitu	 ﾠand	 ﾠwas	 ﾠthe	 ﾠ
acoustic	 ﾠrelease	 ﾠin	 ﾠa	 ﾠvertical	 ﾠposition.	 ﾠ	 ﾠ
There	 ﾠwas	 ﾠa	 ﾠpositive	 ﾠanswer	 ﾠto	 ﾠboth	 ﾠquestions!	 ﾠ
The	 ﾠmooring	 ﾠwas	 ﾠreleased	 ﾠat	 ﾠ10:36	 ﾠon	 ﾠ20th	 ﾠApril	 ﾠ2013	 ﾠ(48⁰00.10’N,	 ﾠ16⁰22.70’W)	 ﾠ
using	 ﾠan	 ﾠIXSEA	 ﾠTT801	 ﾠconnected	 ﾠthrough	 ﾠthe	 ﾠsingle	 ﾠelement	 ﾠtransducer	 ﾠon	 ﾠthe	 ﾠ
(raised)	 ﾠ drop	 ﾠ keel	 ﾠ by	 ﾠ a	 ﾠ patch	 ﾠ cable.	 ﾠ The	 ﾠ mooring	 ﾠ was	 ﾠ monitored	 ﾠ during	 ﾠ the	 ﾠ
buoyant	 ﾠascent;	 ﾠdue	 ﾠto	 ﾠinconstant	 ﾠcommunication	 ﾠan	 ﾠassent	 ﾠrate	 ﾠcould	 ﾠnot	 ﾠbe	 ﾠ
measured.	 ﾠ	 ﾠThe	 ﾠmooring	 ﾠwas	 ﾠinitially	 ﾠspotted	 ﾠat	 ﾠ10:22	 ﾠwith	 ﾠthe	 ﾠsingle	 ﾠsubsurface	 ﾠ
buoyancy	 ﾠ package	 ﾠ visible.	 ﾠ Buoyant	 ﾠ Polypropylene	 ﾠ rope	 ﾠ was	 ﾠ spotted	 ﾠ on	 ﾠ the	 ﾠ
surface	 ﾠ(acoustic	 ﾠrelease	 ﾠside).	 ﾠThis	 ﾠcontinued	 ﾠto	 ﾠrise	 ﾠand	 ﾠstream	 ﾠinto	 ﾠa	 ﾠlarge	 ﾠ
bite.	 ﾠThis	 ﾠcontinued	 ﾠto	 ﾠrise	 ﾠand	 ﾠa	 ﾠdecision	 ﾠwas	 ﾠmade	 ﾠto	 ﾠapproach	 ﾠthe	 ﾠsubsurface	 ﾠ
float	 ﾠafter	 ﾠit	 ﾠwas	 ﾠclear	 ﾠthat	 ﾠthe	 ﾠwindward	 ﾠside	 ﾠcould	 ﾠbe	 ﾠaccessed	 ﾠwithout	 ﾠrisk	 ﾠof	 ﾠ
entanglement	 ﾠwith	 ﾠthe	 ﾠvessel.	 ﾠ
The	 ﾠapproach	 ﾠwas	 ﾠmade	 ﾠby	 ﾠbacking	 ﾠup	 ﾠto	 ﾠthe	 ﾠpackage	 ﾠand	 ﾠhooking	 ﾠon	 ﾠthe	 ﾠport	 ﾠ
quarter,	 ﾠthis	 ﾠwas	 ﾠat	 ﾠapproximately	 ﾠ1400hrs	 ﾠGMT.	 ﾠ
The	 ﾠdeck	 ﾠsetup	 ﾠfor	 ﾠthe	 ﾠmooring	 ﾠrecovery	 ﾠused	 ﾠa	 ﾠRomica	 ﾠ1.5	 ﾠton	 ﾠlarge	 ﾠSeismic	 ﾠ
streamer	 ﾠwinch	 ﾠmounted	 ﾠwell	 ﾠforward	 ﾠon	 ﾠthe	 ﾠaft	 ﾠdeck	 ﾠwith	 ﾠthe	 ﾠmooring	 ﾠline	 ﾠ
with	 ﾠa	 ﾠlong	 ﾠlead	 ﾠto	 ﾠa	 ﾠsheave	 ﾠsuspended	 ﾠfrom	 ﾠthe	 ﾠport	 ﾠaft	 ﾠpedestal	 ﾠcrane.	 ﾠA	 ﾠchain	 ﾠ
stopper	 ﾠand	 ﾠboss	 ﾠhook	 ﾠwas	 ﾠattached	 ﾠto	 ﾠthe	 ﾠdeck	 ﾠin	 ﾠthe	 ﾠ‘red	 ﾠzone	 ﾠfor	 ﾠstopping	 ﾠoff	 ﾠ
the	 ﾠmooring.	 ﾠ
A	 ﾠlarge	 ﾠYale	 ﾠgrip	 ﾠrope	 ﾠstopper	 ﾠand	 ﾠtwo	 ﾠsmall	 ﾠYale	 ﾠgrip	 ﾠstoppers	 ﾠwere	 ﾠready	 ﾠon	 ﾠ
deck	 ﾠto	 ﾠbe	 ﾠused	 ﾠif	 ﾠneeded.	 ﾠ
The	 ﾠ mooring	 ﾠ was	 ﾠ recovered	 ﾠ from	 ﾠ the	 ﾠ 1	 ﾠ ton	 ﾠ syntactic	 ﾠ sub	 ﾠ surface	 ﾠ float.	 ﾠ The	 ﾠ
acoustic	 ﾠrelease	 ﾠsection	 ﾠwas	 ﾠmade	 ﾠfast	 ﾠon	 ﾠdeck	 ﾠand	 ﾠthe	 ﾠsensor	 ﾠframe	 ﾠwas	 ﾠthen	 ﾠ22 
 
recovered	 ﾠwith	 ﾠthe	 ﾠvessel	 ﾠmoving	 ﾠahead	 ﾠat	 ﾠ0.5	 ﾠknot	 ﾠto	 ﾠallow	 ﾠthe	 ﾠacoustic	 ﾠrelease	 ﾠ
section	 ﾠto	 ﾠstream	 ﾠout.	 ﾠ	 ﾠ
After	 ﾠthe	 ﾠsensor	 ﾠframe	 ﾠwas	 ﾠrecovered	 ﾠto	 ﾠdeck,	 ﾠthe	 ﾠacoustic	 ﾠrelease	 ﾠsection	 ﾠwas	 ﾠ
then	 ﾠ recovered.	 ﾠ Two	 ﾠ 1000m	 ﾠ sections	 ﾠ of	 ﾠ rope	 ﾠ were	 ﾠ tangled	 ﾠ and	 ﾠ had	 ﾠ to	 ﾠ be	 ﾠ
stopped	 ﾠand	 ﾠcut	 ﾠto	 ﾠenable	 ﾠrecovery.	 ﾠ	 ﾠAfter	 ﾠrecovery	 ﾠthe	 ﾠmooring	 ﾠrope	 ﾠwas	 ﾠleft	 ﾠon	 ﾠ
the	 ﾠwinch	 ﾠdrum	 ﾠfor	 ﾠreturn	 ﾠto	 ﾠNOC.	 ﾠ	 ﾠ
The	 ﾠrecovered	 ﾠinstruments	 ﾠon	 ﾠthe	 ﾠsensor	 ﾠframe	 ﾠwere	 ﾠnot	 ﾠin	 ﾠa	 ﾠgood	 ﾠcondition	 ﾠ
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4.2.3  Instrumentation	 ﾠ
All	 ﾠof	 ﾠthe	 ﾠrecovered	 ﾠSTAR	 ﾠODDI’s	 ﾠwere	 ﾠin	 ﾠgood	 ﾠcondition	 ﾠand	 ﾠin	 ﾠworking	 ﾠorder.	 ﾠ
Acoustic	 ﾠrelease	 ﾠTT861	 ﾠwas	 ﾠin	 ﾠgood	 ﾠcondition.	 ﾠ
1) Observations,	 ﾠproblems	 ﾠand	 ﾠrecommendations	 ﾠ
It	 ﾠwas	 ﾠassumed	 ﾠthat	 ﾠthe	 ﾠmooring	 ﾠwould	 ﾠbe	 ﾠbadly	 ﾠtangled	 ﾠto	 ﾠthe	 ﾠtime	 ﾠof	 ﾠparting,	 ﾠ
21st	 ﾠJanuary	 ﾠ2013	 ﾠto	 ﾠthe	 ﾠrecovery	 ﾠon	 ﾠ20th	 ﾠApril	 ﾠ2013	 ﾠbut	 ﾠin	 ﾠreality	 ﾠit	 ﾠwas	 ﾠin	 ﾠa	 ﾠ
better	 ﾠcondition	 ﾠthan	 ﾠhad	 ﾠbeen	 ﾠexpected.	 ﾠ	 ﾠ
The	 ﾠlast	 ﾠtwo	 ﾠ1000m	 ﾠsections	 ﾠof	 ﾠ48mm	 ﾠpolypropylene	 ﾠrope	 ﾠhad	 ﾠto	 ﾠbe	 ﾠcut	 ﾠand	 ﾠ
stopped	 ﾠto	 ﾠenable	 ﾠrecovery.	 ﾠ
	 ﾠ
4.3  PAP	 ﾠ3	 ﾠSediment	 ﾠTrap	 ﾠMooring	 ﾠRecovery	 ﾠ
4.3.1  Operations	 ﾠSummary	 ﾠ
The	 ﾠPAP	 ﾠ3	 ﾠsediment	 ﾠtrap	 ﾠmooring	 ﾠwas	 ﾠranged	 ﾠon	 ﾠthe	 ﾠ20th	 ﾠApril	 ﾠ	 ﾠat	 ﾠ18:18	 ﾠGMT	 ﾠ	 ﾠAt	 ﾠ
no	 ﾠpoint	 ﾠduring	 ﾠthe	 ﾠranging	 ﾠand	 ﾠsubsequent	 ﾠreleasing	 ﾠof	 ﾠthis	 ﾠmooring	 ﾠdid	 ﾠthe	 ﾠ
release	 ﾠcommunicate.	 ﾠ	 ﾠNo	 ﾠusable	 ﾠranges	 ﾠwere	 ﾠobtained	 ﾠusing	 ﾠboth	 ﾠIXSEA	 ﾠTT801	 ﾠ
deck	 ﾠ units	 ﾠ and	 ﾠ an	 ﾠ IXSEA	 ﾠ TT300	 ﾠ connected	 ﾠ through	 ﾠ the	 ﾠ single	 ﾠ element	 ﾠ
transducer	 ﾠon	 ﾠthe	 ﾠ(raised)	 ﾠdrop	 ﾠkeel	 ﾠor	 ﾠthe	 ﾠover	 ﾠthe	 ﾠside	 ﾠtransducer	 ﾠor	 ﾠthe	 ﾠsuper	 ﾠ
transducer.	 ﾠ
The	 ﾠ mooring	 ﾠ was	 ﾠ sent	 ﾠ a	 ﾠ released	 ﾠ command	 ﾠ at	 ﾠ 18:31	 ﾠ on	 ﾠ 20th	 ﾠ April	 ﾠ 2013	 ﾠ
(48⁰59.75’N,	 ﾠ16⁰30.27’W)	 ﾠusing	 ﾠan	 ﾠIXSEA	 ﾠTT801	 ﾠconnected	 ﾠthrough	 ﾠthe	 ﾠsingle	 ﾠ
element	 ﾠtransducer,	 ﾠthen	 ﾠsubsequently	 ﾠusing	 ﾠthe	 ﾠsecond	 ﾠTT801	 ﾠand	 ﾠthe	 ﾠTT300	 ﾠ
and	 ﾠthe	 ﾠsuper	 ﾠand	 ﾠstandard	 ﾠover	 ﾠthe	 ﾠside	 ﾠtransducers.	 ﾠ	 ﾠ
At	 ﾠ 18:48	 ﾠ no	 ﾠ further	 ﾠ attempts	 ﾠ to	 ﾠ release	 ﾠ the	 ﾠ mooring	 ﾠ were	 ﾠ made	 ﾠ due	 ﾠ to	 ﾠ the	 ﾠ
impending	 ﾠdarkness.	 ﾠ	 ﾠSpotters	 ﾠwere	 ﾠsent	 ﾠto	 ﾠthe	 ﾠbridge	 ﾠand	 ﾠthe	 ﾠmooring	 ﾠwas	 ﾠseen	 ﾠ
on	 ﾠthe	 ﾠsurface	 ﾠat	 ﾠ20:26.	 ﾠ	 ﾠ	 ﾠ
The	 ﾠ mooring	 ﾠ was	 ﾠ grappled	 ﾠ on	 ﾠ the	 ﾠ strb	 ﾠ side	 ﾠ at	 ﾠ 21:46	 ﾠ and	 ﾠ the	 ﾠ release	 ﾠ was	 ﾠ
recovered	 ﾠon	 ﾠdeck	 ﾠat	 ﾠ23:10.	 ﾠ	 ﾠ
4.3.2  Instrumentation	 ﾠ
RCM11,	 ﾠ s/n	 ﾠ 522,	 ﾠ showed	 ﾠ no	 ﾠ signs	 ﾠ of	 ﾠ damage,	 ﾠ corrosion	 ﾠ or	 ﾠ fouling,	 ﾠ and	 ﾠ was	 ﾠ
continuing	 ﾠto	 ﾠsample.	 ﾠThe	 ﾠinstrument	 ﾠwas	 ﾠstarted	 ﾠat	 ﾠ17:00	 ﾠon	 ﾠ04/05/2012	 ﾠwith	 ﾠ
a	 ﾠ 30	 ﾠ minute	 ﾠ sampling	 ﾠ frequency	 ﾠ for	 ﾠ 8	 ﾠ channels.	 ﾠ The	 ﾠ acoustic	 ﾠ sampling	 ﾠ was	 ﾠ
averaged	 ﾠat	 ﾠ300pings	 ﾠthroughout	 ﾠthe	 ﾠ30min	 ﾠsampling	 ﾠwindow.	 ﾠThe	 ﾠtemperature	 ﾠ
range	 ﾠwas	 ﾠset	 ﾠto	 ﾠ‘wide’	 ﾠand	 ﾠthe	 ﾠconductivity	 ﾠto	 ﾠ‘0-ﾭ‐74	 ﾠms/cm’.	 ﾠ	 ﾠThe	 ﾠinstrument	 ﾠ
was	 ﾠstopped	 ﾠlogging:	 ﾠ25 
 
Word	 ﾠcount	 ﾠ3:0454	 ﾠon	 ﾠBurst	 ﾠmode.	 ﾠStopped	 ﾠ21stApril	 ﾠ2013	 ﾠ15:41:40	 ﾠGMT	 ﾠwith	 ﾠa	 ﾠ
time	 ﾠdifference	 ﾠof	 ﾠ-ﾭ‐10miuntes	 ﾠ43	 ﾠseconds.	 ﾠ
RCM11,	 ﾠ s/n	 ﾠ 423,	 ﾠ showed	 ﾠ no	 ﾠ signs	 ﾠ of	 ﾠ damage,	 ﾠ corrosion	 ﾠ or	 ﾠ fouling,	 ﾠ and	 ﾠ was	 ﾠ
continuing	 ﾠto	 ﾠsample.	 ﾠThe	 ﾠinstrument	 ﾠwas	 ﾠstarted	 ﾠat	 ﾠ17:00	 ﾠon	 ﾠ04/05/2012	 ﾠwith	 ﾠ
a	 ﾠ 30	 ﾠ minute	 ﾠ sampling	 ﾠ frequency	 ﾠ for	 ﾠ 8	 ﾠ channels.	 ﾠ The	 ﾠ acoustic	 ﾠ sampling	 ﾠ was	 ﾠ
averaged	 ﾠat	 ﾠ300pings	 ﾠthroughout	 ﾠthe	 ﾠ30min	 ﾠsampling	 ﾠwindow.	 ﾠThe	 ﾠtemperature	 ﾠ
range	 ﾠwas	 ﾠset	 ﾠto	 ﾠ‘wide’	 ﾠand	 ﾠthe	 ﾠconductivity	 ﾠto	 ﾠ‘0-ﾭ‐74	 ﾠms/cm’.	 ﾠ
	 ﾠThe	 ﾠinstrument	 ﾠwas	 ﾠstopped	 ﾠlogging.	 ﾠ	 ﾠ
	 ﾠWord	 ﾠcount	 ﾠ3:7550.	 ﾠ	 ﾠStopped.	 ﾠ	 ﾠ22nd	 ﾠApril	 ﾠ10:59:20gmt	 ﾠwith	 ﾠa	 ﾠtime	 ﾠdifference	 ﾠof	 ﾠ
3	 ﾠminutes	 ﾠ53	 ﾠseconds.	 ﾠ	 ﾠ
SeaBird	 ﾠMicrocat	 ﾠSBE37IMP	 ﾠs/n	 ﾠ9477,	 ﾠshowed	 ﾠno	 ﾠsigns	 ﾠof	 ﾠdamage,	 ﾠcorrosion	 ﾠor	 ﾠ
fouling,	 ﾠand	 ﾠwas	 ﾠcontinuing	 ﾠto	 ﾠsample.	 ﾠIt	 ﾠwas	 ﾠset	 ﾠto	 ﾠsample	 ﾠevery	 ﾠ600seconds.	 ﾠ
The	 ﾠinstrument	 ﾠwas	 ﾠstopped	 ﾠlogging	 ﾠat	 ﾠ14:10:40	 ﾠGMT	 ﾠon	 ﾠ21/04/2013.	 ﾠIt	 ﾠhad	 ﾠ
logged	 ﾠ165853.	 ﾠ	 ﾠ
Parflux	 ﾠsediment	 ﾠtrap,	 ﾠs/n	 ﾠ13432-ﾭ‐03,	 ﾠshowed	 ﾠno	 ﾠsigns	 ﾠof	 ﾠdamage,	 ﾠcorrosion	 ﾠor	 ﾠ
fouling,	 ﾠand	 ﾠhad	 ﾠcompleted	 ﾠits	 ﾠfull	 ﾠsampling	 ﾠschedule.	 ﾠAll	 ﾠsample	 ﾠbottles	 ﾠhad	 ﾠ
rotated	 ﾠaccording	 ﾠto	 ﾠthe	 ﾠschedule	 ﾠand	 ﾠcontained	 ﾠvarying	 ﾠamounts	 ﾠof	 ﾠsample.	 ﾠ
Parflux	 ﾠsediment	 ﾠtrap,	 ﾠs/n	 ﾠ520,	 ﾠshowed	 ﾠno	 ﾠsigns	 ﾠof	 ﾠdamage,	 ﾠcorrosion	 ﾠor	 ﾠfouling,	 ﾠ
and	 ﾠhad	 ﾠcompleted	 ﾠits	 ﾠfull	 ﾠsampling	 ﾠschedule.	 ﾠAll	 ﾠsample	 ﾠbottles	 ﾠhad	 ﾠrotated	 ﾠ
according	 ﾠto	 ﾠthe	 ﾠschedule	 ﾠand	 ﾠcontained	 ﾠvarying	 ﾠamounts	 ﾠof	 ﾠsample.	 ﾠ	 ﾠ
Parflux	 ﾠsediment	 ﾠtrap,	 ﾠs/n	 ﾠ12432-ﾭ‐04,	 ﾠshowed	 ﾠno	 ﾠsigns	 ﾠof	 ﾠdamage,	 ﾠcorrosion	 ﾠor	 ﾠ
fouling,	 ﾠand	 ﾠhad	 ﾠcompleted	 ﾠits	 ﾠfull	 ﾠsampling	 ﾠschedule.	 ﾠAll	 ﾠsample	 ﾠbottles	 ﾠhad	 ﾠ
rotated	 ﾠaccording	 ﾠto	 ﾠthe	 ﾠschedule	 ﾠand	 ﾠcontained	 ﾠvarying	 ﾠamounts	 ﾠof	 ﾠsample.	 ﾠ
2) Observations,	 ﾠproblems	 ﾠand	 ﾠrecommendations	 ﾠ
The	 ﾠmooring	 ﾠwas	 ﾠrecovered	 ﾠwithout	 ﾠincident	 ﾠalthough	 ﾠthe	 ﾠacoustics	 ﾠproved	 ﾠto	 ﾠ
be	 ﾠvery	 ﾠunreliable.	 ﾠThe	 ﾠacoustic	 ﾠrelease	 ﾠAR861	 ﾠs/n	 ﾠ1470	 ﾠdid	 ﾠnot	 ﾠprovide	 ﾠone	 ﾠ
return	 ﾠrange	 ﾠduring	 ﾠthe	 ﾠwhole	 ﾠoperation.	 ﾠWith	 ﾠhindsight,	 ﾠit	 ﾠmay	 ﾠhave	 ﾠbeen	 ﾠa	 ﾠ
little	 ﾠlate	 ﾠto	 ﾠsend	 ﾠthe	 ﾠlast	 ﾠrelease	 ﾠcommand	 ﾠwith	 ﾠthe	 ﾠdaylight	 ﾠfading.	 ﾠ	 ﾠ
	 ﾠ
4.4  PAP#3	 ﾠDeployment	 ﾠ
4.4.1  Mooring	 ﾠOperations	 ﾠSummary	 ﾠ
The	 ﾠmooring	 ﾠoperation	 ﾠcommenced	 ﾠat	 ﾠ18:17	 ﾠon	 ﾠ21st	 ﾠApril	 ﾠ2013.	 ﾠThe	 ﾠmooring	 ﾠ
was	 ﾠ deployed	 ﾠ top	 ﾠ first	 ﾠ and	 ﾠ streamed	 ﾠ as	 ﾠ the	 ﾠ vessel	 ﾠ approached	 ﾠ the	 ﾠ anchor	 ﾠ26 
 
release	 ﾠ point.	 ﾠ The	 ﾠ ships	 ﾠ speed	 ﾠ was	 ﾠ between	 ﾠ 1	 ﾠ and	 ﾠ 1.5	 ﾠ knots.	 ﾠ Due	 ﾠ to	 ﾠ the	 ﾠ
uniformity	 ﾠ of	 ﾠ the	 ﾠ seabed,	 ﾠ the	 ﾠ exact	 ﾠ deployment	 ﾠ position	 ﾠ was	 ﾠ not	 ﾠ critical,	 ﾠ
however	 ﾠa	 ﾠ2nm	 ﾠrun	 ﾠin	 ﾠwas	 ﾠallowed	 ﾠfor	 ﾠapproaching	 ﾠthe	 ﾠapproximate	 ﾠanchor	 ﾠ
position.	 ﾠThe	 ﾠmooring	 ﾠtook	 ﾠ130	 ﾠminutes	 ﾠto	 ﾠdeploy	 ﾠand	 ﾠthe	 ﾠanchor	 ﾠwas	 ﾠreleased	 ﾠ
at	 ﾠ20:27	 ﾠGMT	 ﾠ(59⁰41.17’N,	 ﾠ29⁰23.20’W)	 ﾠusing	 ﾠa	 ﾠSeaCatch	 ﾠhook.	 ﾠ	 ﾠThe	 ﾠrelease	 ﾠwas	 ﾠ
interrogated	 ﾠ (using	 ﾠ an	 ﾠ IXSEA	 ﾠ TT801	 ﾠ connected	 ﾠ through	 ﾠ the	 ﾠ vessels	 ﾠ single	 ﾠ
element	 ﾠtransducer)	 ﾠas	 ﾠit	 ﾠfell	 ﾠto	 ﾠthe	 ﾠseabed	 ﾠat	 ﾠa	 ﾠvery	 ﾠapproximate	 ﾠdescent	 ﾠspeed	 ﾠ
of	 ﾠ90m/min.	 ﾠ	 ﾠ
Communication	 ﾠwith	 ﾠthe	 ﾠrelease	 ﾠpost	 ﾠdeployment	 ﾠwas	 ﾠvery	 ﾠinconsistent.	 ﾠ	 ﾠ
The	 ﾠ mooring	 ﾠ was	 ﾠ deployed	 ﾠ in	 ﾠ a	 ﾠ different	 ﾠ configuration	 ﾠ to	 ﾠ the	 ﾠ previously	 ﾠ
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4.4.3  Instrumentation	 ﾠ
RCM11,	 ﾠs/n	 ﾠ425,	 ﾠhad	 ﾠa	 ﾠfresh	 ﾠbattery	 ﾠinstalled	 ﾠand	 ﾠthe	 ﾠDSU	 ﾠhad	 ﾠbeen	 ﾠerased	 ﾠand	 ﾠ
the	 ﾠtime	 ﾠset	 ﾠto	 ﾠGMT.	 ﾠThe	 ﾠinstrument	 ﾠwas	 ﾠstarted	 ﾠat	 ﾠ10:00	 ﾠon	 ﾠ15/04/2013	 ﾠwith	 ﾠa	 ﾠ
30	 ﾠ minute	 ﾠ sampling	 ﾠ frequency	 ﾠ for	 ﾠ 8	 ﾠ channels.	 ﾠ The	 ﾠ acoustic	 ﾠ sampling	 ﾠ was	 ﾠ
averaged	 ﾠat	 ﾠ600pings	 ﾠthroughout	 ﾠthe	 ﾠ30min	 ﾠsampling	 ﾠwindow.	 ﾠThe	 ﾠtemperature	 ﾠ
range	 ﾠwas	 ﾠset	 ﾠto	 ﾠ‘wide’.	 ﾠ
RCM11,	 ﾠs/n	 ﾠ419,	 ﾠhad	 ﾠa	 ﾠfresh	 ﾠbattery	 ﾠinstalled	 ﾠand	 ﾠthe	 ﾠDSU	 ﾠhad	 ﾠbeen	 ﾠerased	 ﾠand	 ﾠ
the	 ﾠtime	 ﾠset	 ﾠto	 ﾠGMT	 ﾠ.The	 ﾠset	 ﾠup	 ﾠwas	 ﾠidentical.	 ﾠBoth	 ﾠunits	 ﾠwere	 ﾠsampling	 ﾠover	 ﾠtwo	 ﾠ
days	 ﾠbefore	 ﾠbeing	 ﾠsealed	 ﾠwithin	 ﾠtheir	 ﾠhousings.	 ﾠ
SeaBird	 ﾠ Microcat	 ﾠ SBE37IMP	 ﾠ s/n	 ﾠ 4460,	 ﾠ had	 ﾠ a	 ﾠ fresh	 ﾠ battery	 ﾠ installed	 ﾠ and	 ﾠ the	 ﾠ
memory	 ﾠhad	 ﾠbeen	 ﾠerased	 ﾠand	 ﾠthe	 ﾠtime	 ﾠset	 ﾠto	 ﾠGMT.	 ﾠThe	 ﾠinstrument	 ﾠwas	 ﾠstarted	 ﾠ
at	 ﾠ 12:00:00	 ﾠ on	 ﾠ 24/04/2013	 ﾠ with	 ﾠ a	 ﾠ 15	 ﾠ minute	 ﾠ (900	 ﾠ seconds)	 ﾠ sampling	 ﾠ
frequency.	 ﾠ
	 ﾠ
SEDIMENT	 ﾠTRAPS	 ﾠX4	 ﾠ	 ﾠ
SN:11262-ﾭ‐02	 ﾠ(21-ﾭ‐WAY)	 ﾠ,	 ﾠ532(13-ﾭ‐WAY),	 ﾠ12432-ﾭ‐04(21)	 ﾠ,	 ﾠ12432-ﾭ‐01(21).	 ﾠ
All	 ﾠtraps	 ﾠwere	 ﾠserviced	 ﾠat	 ﾠNOC,	 ﾠbatteries	 ﾠfitted	 ﾠon	 ﾠboard	 ﾠand	 ﾠrotated	 ﾠfor	 ﾠtopping	 ﾠ
up.	 ﾠ The	 ﾠ traps	 ﾠ were	 ﾠ fitted	 ﾠ with	 ﾠ a	 ﾠ fresh	 ﾠ set	 ﾠ of	 ﾠ batteries	 ﾠ and	 ﾠ programmed	 ﾠ for	 ﾠ
deployment.	 ﾠ	 ﾠ
All	 ﾠstarting	 ﾠ04/22/13	 ﾠ12:00:00(GMT)	 ﾠand	 ﾠfinishing	 ﾠon	 ﾠ07/06/14	 ﾠ12:00:00	 ﾠ(back	 ﾠ
to	 ﾠopen	 ﾠhole).	 ﾠ
Sn:12432-ﾭ‐04	 ﾠ	 ﾠwas	 ﾠa	 ﾠrecovered	 ﾠtrap	 ﾠwhich	 ﾠhad	 ﾠto	 ﾠbe	 ﾠre	 ﾠdeployed	 ﾠ,	 ﾠ	 ﾠas	 ﾠsediment	 ﾠ
trap	 ﾠsn:12432-ﾭ‐05	 ﾠsupplied	 ﾠwas	 ﾠfound	 ﾠto	 ﾠhave	 ﾠa	 ﾠpower	 ﾠdrain,	 ﾠwhich	 ﾠon	 ﾠcloser	 ﾠ
inspection	 ﾠ showed	 ﾠ signs	 ﾠ of	 ﾠ water	 ﾠ ingress	 ﾠ 	 ﾠ (condensation?)	 ﾠ over	 ﾠ parts	 ﾠ of	 ﾠ the	 ﾠ
battery	 ﾠcompartment	 ﾠand	 ﾠelectronics	 ﾠboard.	 ﾠ
Initially	 ﾠ all	 ﾠ were	 ﾠ set	 ﾠ to	 ﾠ start	 ﾠ a	 ﾠ day	 ﾠ earlier.	 ﾠ The	 ﾠ plan	 ﾠ changed	 ﾠ and	 ﾠ all	 ﾠ were	 ﾠ
restarted	 ﾠa	 ﾠday	 ﾠlater.	 ﾠ
Further	 ﾠdetails	 ﾠare	 ﾠin	 ﾠsubsequent	 ﾠsection	 ﾠby	 ﾠCorinne	 ﾠPebody.	 ﾠ
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4.4.4  Observations,	 ﾠproblems	 ﾠand	 ﾠrecommendations	 ﾠ
It	 ﾠshould	 ﾠbe	 ﾠNoted	 ﾠthat	 ﾠthe	 ﾠInverted	 ﾠsediment	 ﾠtrap	 ﾠhad	 ﾠthe	 ﾠeffect	 ﾠof	 ﾠa	 ﾠsea	 ﾠanchor,	 ﾠ
extra	 ﾠ care	 ﾠ had	 ﾠ to	 ﾠ be	 ﾠ taken	 ﾠ once	 ﾠ it	 ﾠ was	 ﾠ in	 ﾠ the	 ﾠ water	 ﾠ and	 ﾠ this	 ﾠ affected	 ﾠ the	 ﾠ
deployment	 ﾠtime.	 ﾠ	 ﾠ
	 ﾠ
4.5  PAP#1:	 ﾠ	 ﾠRecovery	 ﾠof	 ﾠTop	 ﾠBuoy	 ﾠ	 ﾠ
	 ﾠ
1) Operational	 ﾠSummary	 ﾠ
The	 ﾠbuoy	 ﾠwas	 ﾠapproached	 ﾠby	 ﾠbacking	 ﾠup	 ﾠwith	 ﾠthe	 ﾠpropellers	 ﾠdisengaged	 ﾠon	 ﾠthe	 ﾠ
azimuth	 ﾠ thrusters.	 ﾠ 	 ﾠ A	 ﾠ large	 ﾠ load	 ﾠ snap	 ﾠ hook	 ﾠ was	 ﾠ fixed	 ﾠ to	 ﾠ an	 ﾠ aluminium	 ﾠ pole	 ﾠ
connected	 ﾠto	 ﾠthe	 ﾠtrawl	 ﾠwarp.	 ﾠ	 ﾠThe	 ﾠrails	 ﾠwere	 ﾠup	 ﾠat	 ﾠthis	 ﾠpoint.	 ﾠ
Once	 ﾠattached	 ﾠto	 ﾠthe	 ﾠwarp	 ﾠthe	 ﾠslack	 ﾠwas	 ﾠtaken	 ﾠup	 ﾠand	 ﾠtwo	 ﾠ12mm	 ﾠpolyester	 ﾠlines	 ﾠ
were	 ﾠplaced	 ﾠaround	 ﾠhorizontally	 ﾠapposing	 ﾠlegs	 ﾠof	 ﾠthe	 ﾠBuoy.	 ﾠIt	 ﾠwas	 ﾠour	 ﾠintention	 ﾠ
to	 ﾠ attach	 ﾠ both	 ﾠ 5ton	 ﾠ winches	 ﾠ to	 ﾠ the	 ﾠ Keel	 ﾠ shackle	 ﾠ points	 ﾠ but	 ﾠ in	 ﾠ practice	 ﾠ this	 ﾠ
proved	 ﾠtoo	 ﾠdifficult	 ﾠto	 ﾠachieve.	 ﾠ
The	 ﾠtwo	 ﾠ5	 ﾠton	 ﾠwinches	 ﾠwere	 ﾠtherefore	 ﾠboth	 ﾠconnected	 ﾠto	 ﾠthe	 ﾠ	 ﾠfront	 ﾠpoint	 ﾠto	 ﾠ
make	 ﾠsure	 ﾠthat	 ﾠon	 ﾠrecovery	 ﾠthe	 ﾠkeep	 ﾠchain	 ﾠand	 ﾠslot	 ﾠwere	 ﾠproperly	 ﾠaligned	 ﾠfor	 ﾠ
landing	 ﾠthe	 ﾠbuoy.	 ﾠThe	 ﾠrails	 ﾠwere	 ﾠthen	 ﾠremoved	 ﾠand	 ﾠthe	 ﾠbuoy	 ﾠlanded	 ﾠon	 ﾠdeck	 ﾠ
towards	 ﾠthe	 ﾠend	 ﾠof	 ﾠthe	 ﾠred	 ﾠarea.	 ﾠ	 ﾠ
4.6  PAP1	 ﾠDeployment	 ﾠ
4.6.1  Operations	 ﾠSummary	 ﾠ
Prior	 ﾠto	 ﾠthe	 ﾠcommencement	 ﾠof	 ﾠdeployment	 ﾠoperations	 ﾠthe	 ﾠ200m	 ﾠof	 ﾠupper	 ﾠrope	 ﾠ
was	 ﾠwound	 ﾠinto	 ﾠthe	 ﾠdrum.	 ﾠThe	 ﾠship	 ﾠwas	 ﾠmoving	 ﾠahead	 ﾠat	 ﾠ0.2	 ﾠknots	 ﾠat	 ﾠthis	 ﾠtime	 ﾠ
to	 ﾠenable	 ﾠthe	 ﾠattachment	 ﾠof	 ﾠSTAR	 ﾠODDI’s.	 ﾠ	 ﾠ
The	 ﾠnew	 ﾠbuoy	 ﾠand	 ﾠsensor	 ﾠframe	 ﾠwere	 ﾠpositioned	 ﾠon	 ﾠthe	 ﾠ‘red	 ﾠzone’	 ﾠaft	 ﾠworking	 ﾠ
deck.	 ﾠ A	 ﾠ large	 ﾠ SeaCatch	 ﾠ hook	 ﾠ (SWL	 ﾠ 17t)	 ﾠ was	 ﾠ fitted	 ﾠ to	 ﾠ the	 ﾠ port	 ﾠ side	 ﾠ aft	 ﾠ crane	 ﾠ
connected	 ﾠinto	 ﾠthe	 ﾠlifting	 ﾠeye	 ﾠof	 ﾠthe	 ﾠbuoy.	 ﾠThe	 ﾠchain	 ﾠinbetween	 ﾠ	 ﾠthe	 ﾠbuoy	 ﾠand	 ﾠthe	 ﾠ
frame	 ﾠwas	 ﾠflaked	 ﾠalong	 ﾠthe	 ﾠdeck	 ﾠin	 ﾠa	 ﾠbite	 ﾠand	 ﾠthe	 ﾠsensor	 ﾠframe	 ﾠwas	 ﾠdeployed	 ﾠ
and	 ﾠlowered	 ﾠusing	 ﾠthe	 ﾠstab	 ﾠside	 ﾠ5ton	 ﾠLeBus	 ﾠwinch	 ﾠ,	 ﾠusing	 ﾠa	 ﾠseries	 ﾠof	 ﾠstopping	 ﾠoff	 ﾠ
operations.	 ﾠ
Once	 ﾠthe	 ﾠweight	 ﾠof	 ﾠthe	 ﾠchain	 ﾠwas	 ﾠon	 ﾠthe	 ﾠkeel	 ﾠof	 ﾠthe	 ﾠbuoy,	 ﾠthe	 ﾠbuoy	 ﾠwas	 ﾠlifted	 ﾠ
from	 ﾠ the	 ﾠ deck	 ﾠ and	 ﾠ floated	 ﾠ outboard	 ﾠ using	 ﾠ hand	 ﾠ controlled	 ﾠ steadying	 ﾠ ropes	 ﾠ
attached	 ﾠto	 ﾠthe	 ﾠinside	 ﾠof	 ﾠthe	 ﾠcrane	 ﾠpedestals	 ﾠto	 ﾠprevent	 ﾠswing.	 ﾠThe	 ﾠkeel	 ﾠwas	 ﾠ
dragged	 ﾠ outboard	 ﾠ by	 ﾠ the	 ﾠ weight	 ﾠ of	 ﾠ the	 ﾠ mooring	 ﾠ chain	 ﾠ and	 ﾠ this	 ﾠ weight	 ﾠ also	 ﾠ
prevented	 ﾠthe	 ﾠkeel	 ﾠfrom	 ﾠswinging	 ﾠside	 ﾠto	 ﾠside.	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4.7  Sensor	 ﾠFrame	 ﾠand	 ﾠTelemetry	 ﾠSystem	 ﾠ	 ﾠ
Jon	 ﾠCampbell	 ﾠ
4.7.1  Overview	 ﾠ
The	 ﾠPAP	 ﾠtelemetry	 ﾠsystem	 ﾠcomprises	 ﾠa	 ﾠbuoy	 ﾠtelemetry	 ﾠelectronics	 ﾠunit	 ﾠand	 ﾠa	 ﾠ
data	 ﾠconcentrator	 ﾠhub	 ﾠin	 ﾠthe	 ﾠsensor	 ﾠframe.	 ﾠSchematic	 ﾠdrawings	 ﾠof	 ﾠthese	 ﾠtwo	 ﾠ
units	 ﾠ as	 ﾠ configured	 ﾠ for	 ﾠ the	 ﾠ latest	 ﾠ deployment	 ﾠ are	 ﾠ shown	 ﾠ at	 ﾠ the	 ﾠ end	 ﾠ of	 ﾠ this	 ﾠ
section.	 ﾠ
Data	 ﾠare	 ﾠtransmitted	 ﾠvia	 ﾠthe	 ﾠIridium	 ﾠsatellite	 ﾠsystem	 ﾠevery	 ﾠ4	 ﾠhours	 ﾠ(typically)	 ﾠ
and	 ﾠ are	 ﾠ automatically	 ﾠ displayed	 ﾠ on	 ﾠ the	 ﾠ EuroSITES	 ﾠ website:	 ﾠ
http://www.eurosites.info/pap/data.php	 ﾠ
Short	 ﾠstatus	 ﾠmessages	 ﾠare	 ﾠalso	 ﾠsent	 ﾠvia	 ﾠthe	 ﾠIridium	 ﾠSBD	 ﾠ(Short	 ﾠBurst	 ﾠData)	 ﾠemail	 ﾠ
system	 ﾠevery	 ﾠ4	 ﾠhours	 ﾠ(typically).	 ﾠThe	 ﾠSBD	 ﾠemail	 ﾠsystem	 ﾠis	 ﾠalso	 ﾠused	 ﾠto	 ﾠsend	 ﾠ
commands	 ﾠto	 ﾠthe	 ﾠbuoy	 ﾠto	 ﾠchange	 ﾠsampling	 ﾠintervals,	 ﾠdisable/enable	 ﾠsensors	 ﾠand	 ﾠ
to	 ﾠvary	 ﾠother	 ﾠsettings.	 ﾠ
The	 ﾠbuoy	 ﾠalso	 ﾠhouses	 ﾠan	 ﾠentirely	 ﾠseparate	 ﾠsystem	 ﾠprovided	 ﾠby	 ﾠthe	 ﾠUK	 ﾠMet	 ﾠOffice	 ﾠ
which	 ﾠ has	 ﾠ its	 ﾠ own	 ﾠ Iridium	 ﾠ telemetry	 ﾠ system	 ﾠ and	 ﾠ a	 ﾠ suite	 ﾠ of	 ﾠ meteorological	 ﾠ
sensors	 ﾠmeasuring	 ﾠwind	 ﾠvelocity,	 ﾠwave	 ﾠspectra	 ﾠand	 ﾠatmospheric	 ﾠtemperature,	 ﾠ
pressure	 ﾠ and	 ﾠ humidity.	 ﾠ Data	 ﾠ from	 ﾠ these	 ﾠ sensors	 ﾠ are	 ﾠ telemetered	 ﾠ to	 ﾠ the	 ﾠ Met	 ﾠ
Office	 ﾠevery	 ﾠhour.	 ﾠ
The	 ﾠtwo	 ﾠtasks	 ﾠon	 ﾠthis	 ﾠcruise	 ﾠwere	 ﾠto	 ﾠrecover	 ﾠthe	 ﾠremains	 ﾠof	 ﾠthe	 ﾠbroken	 ﾠmooring	 ﾠ
deployed	 ﾠon	 ﾠJC71,	 ﾠand	 ﾠto	 ﾠreplace	 ﾠMet	 ﾠOffice	 ﾠbuoy	 ﾠwith	 ﾠa	 ﾠcombined	 ﾠMO/NOC	 ﾠ
buoy	 ﾠand	 ﾠsensor	 ﾠframe.	 ﾠ
 
4.7.2  Previous	 ﾠDeployment	 ﾠHistory	 ﾠ
The	 ﾠprevious	 ﾠPAP	 ﾠObservatory	 ﾠsystem	 ﾠwas	 ﾠdeployed	 ﾠon	 ﾠ6th	 ﾠMay	 ﾠ2012	 ﾠon	 ﾠcruise	 ﾠ
JC71.	 ﾠ
The	 ﾠ Satlantic	 ﾠ SeaFET	 ﾠ pH	 ﾠ sensor	 ﾠ and	 ﾠ Pro-ﾭ‐Oceanus	 ﾠ GTD	 ﾠ sensor	 ﾠ both	 ﾠ stopped	 ﾠ
working	 ﾠwithin	 ﾠ10	 ﾠdays	 ﾠof	 ﾠdeployment.	 ﾠ	 ﾠ
Two	 ﾠmonths	 ﾠafter	 ﾠdeployment	 ﾠcontact	 ﾠwas	 ﾠlost	 ﾠwith	 ﾠthe	 ﾠsensors	 ﾠin	 ﾠthe	 ﾠframe	 ﾠ
when	 ﾠthe	 ﾠRS-ﾭ‐422	 ﾠand	 ﾠinductive	 ﾠcommunications	 ﾠlinks	 ﾠfailed	 ﾠin	 ﾠquick	 ﾠsuccession.	 ﾠ
It	 ﾠsubsequently	 ﾠtranspired	 ﾠthat	 ﾠboth	 ﾠarmoured	 ﾠcables	 ﾠhad	 ﾠparted	 ﾠjust	 ﾠunder	 ﾠthe	 ﾠ
buoy	 ﾠkeel	 ﾠbecause	 ﾠthey	 ﾠhad	 ﾠbeen	 ﾠclamped	 ﾠwith	 ﾠinsufficient	 ﾠslack.	 ﾠ
On	 ﾠthe	 ﾠ29th	 ﾠDecember	 ﾠ2012	 ﾠthe	 ﾠmooring	 ﾠitself	 ﾠparted	 ﾠat	 ﾠthe	 ﾠheight	 ﾠof	 ﾠthe	 ﾠworst	 ﾠ
storm	 ﾠ of	 ﾠ the	 ﾠ winter,	 ﾠ with	 ﾠ the	 ﾠ buoy	 ﾠ recording	 ﾠ wave	 ﾠ heights	 ﾠ up	 ﾠ to	 ﾠ 16m.	 ﾠ The	 ﾠ
drifting	 ﾠbuoy	 ﾠwas	 ﾠtracked	 ﾠand	 ﾠrecovered	 ﾠby	 ﾠR/V	 ﾠCeltic	 ﾠExplorer	 ﾠon	 ﾠ24th	 ﾠJanuary	 ﾠ
2013.	 ﾠThis	 ﾠrevealed	 ﾠthat	 ﾠthe	 ﾠbreak	 ﾠhad	 ﾠoccurred	 ﾠat	 ﾠthe	 ﾠtop	 ﾠof	 ﾠthe	 ﾠsensor	 ﾠframe,	 ﾠ
when	 ﾠthe	 ﾠsix	 ﾠM10	 ﾠbolts	 ﾠattaching	 ﾠthe	 ﾠlarge	 ﾠeye	 ﾠto	 ﾠthe	 ﾠtop	 ﾠof	 ﾠthe	 ﾠframe	 ﾠbroke.	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Unfortunately	 ﾠa	 ﾠbreak	 ﾠat	 ﾠthis	 ﾠpoint	 ﾠmeant	 ﾠthat	 ﾠthe	 ﾠsensor	 ﾠframe	 ﾠsank	 ﾠto	 ﾠa	 ﾠdepth	 ﾠ
of	 ﾠaround	 ﾠ2000m	 ﾠwhich	 ﾠdestroyed	 ﾠvirtually	 ﾠall	 ﾠthe	 ﾠsensors.	 ﾠ
Tables	 ﾠ6	 ﾠand	 ﾠ7	 ﾠlist	 ﾠthe	 ﾠsensors	 ﾠfitted	 ﾠand	 ﾠthose	 ﾠthat	 ﾠsurvived.	 ﾠ
 
4.7.3  System	 ﾠRecovery	 ﾠand	 ﾠInspection	 ﾠ
The	 ﾠacoustic	 ﾠrelease	 ﾠ(1000m	 ﾠabove	 ﾠthe	 ﾠseafloor)	 ﾠon	 ﾠthe	 ﾠbroken	 ﾠmooring	 ﾠwas	 ﾠ
released	 ﾠon	 ﾠ20	 ﾠApril	 ﾠ2013	 ﾠand	 ﾠthe	 ﾠ1-ﾭ‐ton	 ﾠsubsurface	 ﾠbuoyancy	 ﾠblock	 ﾠcame	 ﾠto	 ﾠthe	 ﾠ
surface.	 ﾠThis	 ﾠwas	 ﾠgrappled	 ﾠand	 ﾠrecovered	 ﾠalong	 ﾠwith	 ﾠaround	 ﾠ5000m	 ﾠof	 ﾠrope	 ﾠand	 ﾠ
the	 ﾠsensor	 ﾠframe.	 ﾠ
The	 ﾠ frame	 ﾠ itself	 ﾠ was	 ﾠ in	 ﾠ good	 ﾠ condition	 ﾠ although	 ﾠ the	 ﾠ sacrificial	 ﾠ anodes	 ﾠ had	 ﾠ
completely	 ﾠ disappeared.	 ﾠ The	 ﾠ top	 ﾠ eye	 ﾠ bolt	 ﾠ holes	 ﾠ showed	 ﾠ signs	 ﾠ of	 ﾠ wear	 ﾠ (see	 ﾠ
Figure	 ﾠ13),	 ﾠindicating	 ﾠthat	 ﾠthe	 ﾠbolts	 ﾠhad	 ﾠbecome	 ﾠloose	 ﾠbefore	 ﾠbreaking.	 ﾠ
The	 ﾠdata	 ﾠhub	 ﾠhad	 ﾠbeen	 ﾠlost	 ﾠwith	 ﾠthe	 ﾠpenetrators	 ﾠhaving	 ﾠbeen	 ﾠripped	 ﾠout	 ﾠof	 ﾠthe	 ﾠ
Delrin	 ﾠend	 ﾠcaps.	 ﾠThis	 ﾠmust	 ﾠhave	 ﾠoccurred	 ﾠbefore	 ﾠthe	 ﾠmooring	 ﾠparted,	 ﾠas	 ﾠonce	 ﾠ
separated	 ﾠfrom	 ﾠthe	 ﾠbuoy,	 ﾠthe	 ﾠframe	 ﾠwould	 ﾠnot	 ﾠbe	 ﾠsubject	 ﾠto	 ﾠviolent	 ﾠmotions.	 ﾠ
Most	 ﾠ of	 ﾠ the	 ﾠ sensors	 ﾠ had	 ﾠ imploded	 ﾠ or	 ﾠ flooded,	 ﾠ the	 ﾠ exceptions	 ﾠ being	 ﾠ the	 ﾠ two	 ﾠ
Seabird	 ﾠMicroCATs	 ﾠand	 ﾠthe	 ﾠMcLane	 ﾠZPS.	 ﾠ	 ﾠ
The	 ﾠthree	 ﾠmain	 ﾠlessons	 ﾠfrom	 ﾠthis	 ﾠdeployment	 ﾠare:-ﾭ‐	 ﾠ
1.  The	 ﾠframe	 ﾠattachment	 ﾠpoints	 ﾠneed	 ﾠto	 ﾠbe	 ﾠstronger	 ﾠand	 ﾠmore	 ﾠrobust	 ﾠ
2.  The	 ﾠdata	 ﾠhub	 ﾠneeds	 ﾠto	 ﾠbe	 ﾠbetter	 ﾠsecured	 ﾠ
3.  The	 ﾠarmoured	 ﾠcables	 ﾠneed	 ﾠto	 ﾠbe	 ﾠfastened	 ﾠwith	 ﾠenough	 ﾠslack	 ﾠto	 ﾠavoid	 ﾠ
excess	 ﾠloading	 ﾠ
 
4.7.4  Preparation	 ﾠof	 ﾠNew	 ﾠObservatory	 ﾠ
 
The	 ﾠunexpected	 ﾠfailure	 ﾠof	 ﾠthe	 ﾠframe	 ﾠattachment	 ﾠpoint	 ﾠprompted	 ﾠa	 ﾠredesign	 ﾠof	 ﾠ
the	 ﾠway	 ﾠin	 ﾠwhich	 ﾠthe	 ﾠmooring	 ﾠload	 ﾠpasses	 ﾠthrough	 ﾠthe	 ﾠframe.	 ﾠNick	 ﾠRundle	 ﾠin	 ﾠSea	 ﾠ
Systems	 ﾠundertook	 ﾠthis	 ﾠredesign	 ﾠat	 ﾠshort	 ﾠnotice	 ﾠand	 ﾠthe	 ﾠnewly	 ﾠfabricated	 ﾠparts	 ﾠ
were	 ﾠdelivered	 ﾠshortly	 ﾠbefore	 ﾠJC85	 ﾠsailed.	 ﾠ
In	 ﾠthe	 ﾠnew	 ﾠdesign	 ﾠthe	 ﾠmooring	 ﾠload	 ﾠis	 ﾠentirely	 ﾠcarried	 ﾠby	 ﾠa	 ﾠnew,	 ﾠmassive,	 ﾠcentral	 ﾠ
rod	 ﾠmade	 ﾠof	 ﾠmild	 ﾠsteel	 ﾠwith	 ﾠan	 ﾠeye	 ﾠwelded	 ﾠat	 ﾠeither	 ﾠend.	 ﾠThis	 ﾠmeans	 ﾠthat	 ﾠthe	 ﾠ
frame	 ﾠitself	 ﾠdoes	 ﾠnot	 ﾠtake	 ﾠany	 ﾠof	 ﾠthe	 ﾠloads	 ﾠfrom	 ﾠthe	 ﾠmooring,	 ﾠand	 ﾠthere	 ﾠare	 ﾠno	 ﾠ
bolts	 ﾠor	 ﾠother	 ﾠfastenings	 ﾠin	 ﾠthe	 ﾠmooring	 ﾠline.	 ﾠThe	 ﾠframe	 ﾠis	 ﾠattached	 ﾠto	 ﾠthe	 ﾠcentral	 ﾠ
rod	 ﾠ with	 ﾠ clamps	 ﾠ that	 ﾠ incorporate	 ﾠ rubber	 ﾠ shock	 ﾠ absorbers	 ﾠ that	 ﾠ also	 ﾠ provide	 ﾠ
electrical	 ﾠisolation	 ﾠbetween	 ﾠthe	 ﾠstainless	 ﾠsteel	 ﾠframe	 ﾠand	 ﾠthe	 ﾠmild	 ﾠsteel	 ﾠmooring	 ﾠ
components	 ﾠ(see	 ﾠFigures	 ﾠ14	 ﾠand	 ﾠ15).	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The	 ﾠsecond	 ﾠsignificant	 ﾠchange	 ﾠthis	 ﾠyear	 ﾠis	 ﾠthe	 ﾠaddition	 ﾠof	 ﾠa	 ﾠthird	 ﾠarmoured	 ﾠcable	 ﾠ
running	 ﾠ between	 ﾠ the	 ﾠ buoy	 ﾠ controller	 ﾠ and	 ﾠ the	 ﾠ data	 ﾠ hub.	 ﾠ This	 ﾠ provides	 ﾠ a	 ﾠ
redundant	 ﾠpower	 ﾠand	 ﾠRS-ﾭ‐422	 ﾠcommunications	 ﾠlink	 ﾠand	 ﾠthe	 ﾠtwo	 ﾠcables	 ﾠ(referred	 ﾠ
to	 ﾠas	 ﾠchannel	 ﾠA	 ﾠand	 ﾠchannel	 ﾠB)	 ﾠcan	 ﾠbe	 ﾠselected	 ﾠremotely.	 ﾠThe	 ﾠnew	 ﾠcable	 ﾠis	 ﾠplastic	 ﾠ
coated	 ﾠ and	 ﾠ 21mm	 ﾠ in	 ﾠ diameter,	 ﾠ making	 ﾠ it	 ﾠ significant	 ﾠ larger	 ﾠ than	 ﾠ the	 ﾠ 8mm	 ﾠ
Seasoar	 ﾠcable	 ﾠused	 ﾠpreviously.	 ﾠ	 ﾠBecause	 ﾠof	 ﾠthis,	 ﾠnew	 ﾠclamps	 ﾠwere	 ﾠdesigned	 ﾠfor	 ﾠ
securing	 ﾠall	 ﾠ3	 ﾠcables	 ﾠto	 ﾠthe	 ﾠchain	 ﾠ(see	 ﾠFigure	 ﾠ17).	 ﾠ
The	 ﾠsuite	 ﾠof	 ﾠsensors	 ﾠ(see	 ﾠtables	 ﾠ8	 ﾠand	 ﾠ9)	 ﾠis	 ﾠsimilar	 ﾠto	 ﾠthe	 ﾠ2012	 ﾠdeployment	 ﾠbut	 ﾠ
with	 ﾠan	 ﾠadditional	 ﾠPro-ﾭ‐Oceanus	 ﾠCO2-ﾭ‐Pro	 ﾠsensor	 ﾠfitted	 ﾠto	 ﾠthe	 ﾠbuoy	 ﾠkeel,	 ﾠand	 ﾠwith	 ﾠ
a	 ﾠWETLabs	 ﾠCycle	 ﾠphosphate	 ﾠsensor	 ﾠreplacing	 ﾠthe	 ﾠNAS	 ﾠnitrate	 ﾠsensor.	 ﾠThe	 ﾠPro-ﾭ‐
Oceanus	 ﾠ CO2-ﾭ‐Pro	 ﾠ and	 ﾠ GTD-ﾭ‐Pro	 ﾠ sensors	 ﾠ fitted	 ﾠ in	 ﾠ the	 ﾠ sensor	 ﾠ frame	 ﾠ now	 ﾠ have	 ﾠ
internal	 ﾠdata	 ﾠloggers	 ﾠand	 ﾠcontrollers	 ﾠand	 ﾠdedicated	 ﾠbattery	 ﾠpacks	 ﾠlocated	 ﾠin	 ﾠthe	 ﾠ
frame	 ﾠmaking	 ﾠthem	 ﾠautonomous.	 ﾠ
The	 ﾠdata	 ﾠhub	 ﾠelectronics	 ﾠwas	 ﾠrebuilt	 ﾠwith	 ﾠremotely	 ﾠswitchable	 ﾠpower	 ﾠsupplies	 ﾠ
for	 ﾠ the	 ﾠ Satlantic	 ﾠ OCR	 ﾠ radiometers,	 ﾠ Satlantic	 ﾠ ISUS,	 ﾠ CO2-ﾭ‐Pro,	 ﾠ GTD-ﾭ‐Pro	 ﾠ and	 ﾠ
Satlantic	 ﾠSeaFET	 ﾠsensors.	 ﾠThe	 ﾠnew	 ﾠboard	 ﾠautomatically	 ﾠdetects	 ﾠwhich	 ﾠof	 ﾠthe	 ﾠtwo	 ﾠ
armoured	 ﾠ cables	 ﾠ is	 ﾠ powered	 ﾠ and	 ﾠ uses	 ﾠ the	 ﾠ correct	 ﾠ RS-ﾭ‐422	 ﾠ communications	 ﾠ
channel.	 ﾠIt	 ﾠalso	 ﾠincorporates	 ﾠa	 ﾠ3-ﾭ‐axis	 ﾠaccelerometer	 ﾠand	 ﾠa	 ﾠhumidity	 ﾠsensor.	 ﾠ
A	 ﾠnew	 ﾠboard	 ﾠwas	 ﾠadded	 ﾠto	 ﾠthe	 ﾠbuoy	 ﾠcontroller	 ﾠto	 ﾠprovide	 ﾠa	 ﾠseparate	 ﾠpower	 ﾠ
supply	 ﾠ and	 ﾠ communications	 ﾠ channel	 ﾠ for	 ﾠ the	 ﾠ new	 ﾠ armoured	 ﾠ cable,	 ﾠ and	 ﾠ a	 ﾠ
dedicated	 ﾠpower	 ﾠsupply	 ﾠfor	 ﾠthe	 ﾠCO2-ﾭ‐Pro	 ﾠsensor	 ﾠon	 ﾠthe	 ﾠbuoy	 ﾠkeel.	 ﾠThe	 ﾠcontroller	 ﾠ
housing	 ﾠwas	 ﾠfitted	 ﾠwith	 ﾠa	 ﾠnew	 ﾠend	 ﾠcap	 ﾠcontaining	 ﾠthe	 ﾠextra	 ﾠconnectors	 ﾠrequired.	 ﾠ
 
4.7.5  Deployment	 ﾠand	 ﾠInitial	 ﾠPerformance	 ﾠ
The	 ﾠMet	 ﾠOffice	 ﾠbuoy	 ﾠwas	 ﾠrecovered	 ﾠon	 ﾠ24	 ﾠApril	 ﾠ2013	 ﾠand	 ﾠthe	 ﾠPAP	 ﾠsensor	 ﾠframe	 ﾠ
and	 ﾠbuoy	 ﾠwere	 ﾠattached	 ﾠto	 ﾠits	 ﾠmooring	 ﾠand	 ﾠdeployed	 ﾠlater	 ﾠthe	 ﾠsame	 ﾠday.	 ﾠFigure	 ﾠ
18	 ﾠ shows	 ﾠ the	 ﾠ sensor	 ﾠ frame	 ﾠ being	 ﾠ lowered	 ﾠ over	 ﾠ the	 ﾠ stern	 ﾠ shortly	 ﾠ before	 ﾠ the	 ﾠ
replacement	 ﾠbuoy	 ﾠwas	 ﾠdeployed.	 ﾠ
Data	 ﾠtelemetered	 ﾠto	 ﾠNOC	 ﾠfrom	 ﾠthe	 ﾠbuoy	 ﾠwere	 ﾠaccessed	 ﾠvia	 ﾠFTP	 ﾠusing	 ﾠthe	 ﾠship’s	 ﾠ
Internet	 ﾠconnection	 ﾠand	 ﾠindicated	 ﾠthat	 ﾠall	 ﾠthe	 ﾠsensors	 ﾠwere	 ﾠfunctioning	 ﾠwith	 ﾠthe	 ﾠ
exception	 ﾠof	 ﾠthe	 ﾠSatlantic	 ﾠSeaFET	 ﾠand	 ﾠthe	 ﾠPro-ﾭ‐Oceanus	 ﾠCO2-ﾭ‐Pro	 ﾠin	 ﾠthe	 ﾠsensor	 ﾠ
frame.	 ﾠ
The	 ﾠSeaFET	 ﾠhad	 ﾠbeen	 ﾠconfigured	 ﾠto	 ﾠsample	 ﾠevery	 ﾠhour	 ﾠand	 ﾠit	 ﾠhad	 ﾠbeen	 ﾠdoing	 ﾠ
this	 ﾠ on	 ﾠ deck,	 ﾠ but	 ﾠ nothing	 ﾠ further	 ﾠ was	 ﾠ received	 ﾠ once	 ﾠ it	 ﾠ was	 ﾠ in	 ﾠ the	 ﾠ water	 ﾠ
suggesting	 ﾠthat	 ﾠit	 ﾠmay	 ﾠhave	 ﾠflooded	 ﾠas	 ﾠhappened	 ﾠlast	 ﾠyear.	 ﾠ
The	 ﾠCO2-ﾭ‐Pro	 ﾠwith	 ﾠintegrated	 ﾠlogger/controller	 ﾠhad	 ﾠbeen	 ﾠrunning	 ﾠon	 ﾠa	 ﾠone	 ﾠhour	 ﾠ
sampling	 ﾠcycle	 ﾠbut	 ﾠwas	 ﾠreconfigured	 ﾠfor	 ﾠa	 ﾠ12-ﾭ‐hour	 ﾠsampling	 ﾠcycle	 ﾠshortly	 ﾠbefore	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deployment.	 ﾠ No	 ﾠ data	 ﾠ were	 ﾠ received	 ﾠ following	 ﾠ this	 ﾠ change	 ﾠ and	 ﾠ a	 ﾠ hurried	 ﾠ
investigation	 ﾠshowed	 ﾠthat	 ﾠalthough	 ﾠthe	 ﾠsensor	 ﾠhad	 ﾠswitched	 ﾠon	 ﾠat	 ﾠthe	 ﾠcorrect	 ﾠ
time	 ﾠ and	 ﾠ gone	 ﾠ through	 ﾠ its	 ﾠ warm-ﾭ‐up	 ﾠ cycle,	 ﾠ it	 ﾠ had	 ﾠ not	 ﾠ actually	 ﾠ sent	 ﾠ any	 ﾠ data.	 ﾠ
Unfortunately	 ﾠdue	 ﾠto	 ﾠthe	 ﾠpoor	 ﾠdesign	 ﾠof	 ﾠthe	 ﾠuser	 ﾠinterface	 ﾠit	 ﾠwas	 ﾠnot	 ﾠpossible	 ﾠto	 ﾠ
reconfigure	 ﾠthe	 ﾠsensor	 ﾠin	 ﾠthe	 ﾠtime	 ﾠremaining	 ﾠbefore	 ﾠdeployment.	 ﾠAn	 ﾠexplanation	 ﾠ
of	 ﾠthis	 ﾠapparent	 ﾠfailure	 ﾠwill	 ﾠbe	 ﾠsought	 ﾠfrom	 ﾠPro-ﾭ‐Oceanus	 ﾠin	 ﾠdue	 ﾠcourse.	 ﾠ
It	 ﾠ quickly	 ﾠ became	 ﾠ apparent	 ﾠ after	 ﾠ deployment	 ﾠ that	 ﾠ the	 ﾠ inductive	 ﾠ telemetry	 ﾠ
system	 ﾠwas	 ﾠnot	 ﾠworking	 ﾠas	 ﾠeffectively	 ﾠas	 ﾠit	 ﾠhad	 ﾠin	 ﾠthe	 ﾠpast,	 ﾠwith	 ﾠonly	 ﾠabout	 ﾠ40%	 ﾠ
of	 ﾠsensor	 ﾠinterrogations	 ﾠbeing	 ﾠsuccessful.	 ﾠSince	 ﾠall	 ﾠthree	 ﾠMicroCATs	 ﾠare	 ﾠequally	 ﾠ





Figure	 ﾠ13:	 ﾠRecovered	 ﾠFrame	 ﾠ

















Figure	 ﾠ14:	 ﾠModified	 ﾠSensor	 ﾠFrame	 ﾠShowing	 ﾠCentral	 ﾠRod	 ﾠ
 
Fig.15:	 ﾠRubber	 ﾠShock	 ﾠAbsorber	 ﾠduring	 ﾠAssembly	 ﾠ35 
 
 
Figure 16: Modified Cable Clamp 
 
 






 Figure18:	 ﾠSensor	 ﾠFrame	 ﾠBeing	 ﾠDeployed	 ﾠShortly	 ﾠBefore	 ﾠthe	 ﾠBuoy	 ﾠ37 
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 ﾠMay	 ﾠ2012	 ﾠConfiguration	 ﾠ S/N	 ﾠ
depth	 ﾠ
rating	 ﾠ











IN	 ﾠSENSOR	 ﾠFRAME	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
SeaBird	 ﾠSBE-ﾭ‐37IMP-ﾭ‐DO	 ﾠMicroCAT	 ﾠ 9030	 ﾠ 1000	 ﾠ
Survived,	 ﾠbut	 ﾠpressure	 ﾠsensor	 ﾠlikely	 ﾠto	 ﾠbe	 ﾠ
damaged	 ﾠ 30	 ﾠmins	 ﾠ 0	 ﾠ
	 ﾠ
SeaBird	 ﾠSBE-ﾭ‐37IMP	 ﾠMicroCAT	 ﾠ(frame)	 ﾠ 6915	 ﾠ 1000	 ﾠ
Survived,	 ﾠbut	 ﾠpressure	 ﾠsensor	 ﾠlikely	 ﾠto	 ﾠbe	 ﾠ
damaged	 ﾠ 15	 ﾠmins	 ﾠ 0	 ﾠ
	 ﾠ WETLabs	 ﾠFLNTUSB	 ﾠ 238	 ﾠ 300	 ﾠ Destroyed	 ﾠ 4	 ﾠhours	 ﾠ 0	 ﾠ
	 ﾠ Satlantic	 ﾠISUS	 ﾠV3	 ﾠ 238	 ﾠ 1000	 ﾠ Destroyed	 ﾠ 1	 ﾠhour	 ﾠ 20	 ﾠ
	 ﾠ Satlantic	 ﾠ102Ah	 ﾠbattery	 ﾠpack	 ﾠ 212	 ﾠ 1000	 ﾠ Destroyed	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ Satlantic	 ﾠSeaFET	 ﾠpH	 ﾠ 8	 ﾠ 70	 ﾠ Destroyed	 ﾠ 1	 ﾠhour	 ﾠ 55	 ﾠ
	 ﾠ Satlantic	 ﾠ102Ah	 ﾠbattery	 ﾠpack	 ﾠ 211	 ﾠ 1000	 ﾠ Destroyed	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ Aanderaa	 ﾠSeaguard	 ﾠ 219	 ﾠ 300	 ﾠ Destroyed	 ﾠ 1	 ﾠhour	 ﾠ 46	 ﾠ
	 ﾠ ZebraTech	 ﾠWiper	 ﾠfor	 ﾠCyclops	 ﾠ
	 ﾠ
100	 ﾠ Destroyed	 ﾠ 6	 ﾠhours	 ﾠ
	 ﾠ 	 ﾠ NAS-ﾭ‐3X	 ﾠ 2673	 ﾠ 100	 ﾠ Destroyed	 ﾠ 24	 ﾠhours	 ﾠ
	 ﾠ 	 ﾠ
McLane	 ﾠZPS	 ﾠ
ML12860-ﾭ‐
01	 ﾠ 5500	 ﾠ Working	 ﾠbut	 ﾠsome	 ﾠsuperficial	 ﾠdamage	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ38 
 
Satlantic	 ﾠOCR-ﾭ‐507	 ﾠICSW	 ﾠ 225	 ﾠ 350	 ﾠ Destroyed	 ﾠ 1Hz	 ﾠ 17	 ﾠ 1	 ﾠhour	 ﾠ
Satlantic	 ﾠOCR-ﾭ‐507	 ﾠR10W	 ﾠ 102	 ﾠ 350	 ﾠ Destroyed	 ﾠ 1Hz	 ﾠ 17	 ﾠ 1	 ﾠhour	 ﾠ
Pro-ﾭ‐Oceanus	 ﾠCO2-ﾭ‐Pro	 ﾠ 29-ﾭ‐095-ﾭ‐45	 ﾠ 200	 ﾠ Destroyed	 ﾠ None	 ﾠ 19	 ﾠ 12	 ﾠhours	 ﾠ
Seabird	 ﾠ5T	 ﾠpump	 ﾠ 55301	 ﾠ 10500	 ﾠ Working	 ﾠbut	 ﾠinlet	 ﾠfitting	 ﾠbroken	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ Pro-ﾭ‐Oceanus	 ﾠGTD-ﾭ‐Pro	 ﾠ 29-ﾭ‐100-ﾭ‐15	 ﾠ 500	 ﾠ Destroyed	 ﾠ None	 ﾠ 19	 ﾠ 12	 ﾠhours	 ﾠ
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 ﾠMay	 ﾠ2012	 ﾠConfiguration	 ﾠ S/N	 ﾠ
depth	 ﾠ
rating	 ﾠ












	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ SeaBird	 ﾠSBE-ﾭ‐37IMP	 ﾠMicroCAT	 ﾠ(buoy	 ﾠ
keel)	 ﾠ 6916	 ﾠ 1000	 ﾠ Recovered	 ﾠJan	 ﾠ2013	 ﾠ-ﾭ‐	 ﾠundamaged	 ﾠ 15	 ﾠmins	 ﾠ 0	 ﾠ
	 ﾠ Satlantic	 ﾠOCR-ﾭ‐507	 ﾠICSA	 ﾠ(buoy)	 ﾠ 226	 ﾠ N/A	 ﾠ Damaged	 ﾠduring	 ﾠbuoy	 ﾠrecovery	 ﾠJan	 ﾠ2013	 ﾠ 1Hz	 ﾠ 17	 ﾠ 1	 ﾠhour	 ﾠ
ON	 ﾠMOORING	 ﾠCHAIN/ROPE	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ Star-ﾭ‐Oddi	 ﾠloggers	 ﾠ S5771	 ﾠ 800	 ﾠ Recovered	 ﾠJan	 ﾠ2013	 ﾠ-ﾭ‐	 ﾠundamaged	 ﾠ 15	 ﾠmins	 ﾠ 0	 ﾠ
	 ﾠ
	 ﾠ
S5772	 ﾠ 800	 ﾠ Destroyed	 ﾠ 15	 ﾠmins	 ﾠ 0	 ﾠ
	 ﾠ
	 ﾠ
S5774	 ﾠ 800	 ﾠ Recovered	 ﾠJan	 ﾠ2013	 ﾠ-ﾭ‐	 ﾠundamaged	 ﾠ 15	 ﾠmins	 ﾠ 0	 ﾠ
	 ﾠ
	 ﾠ
S5777	 ﾠ 800	 ﾠ Recovered	 ﾠJan	 ﾠ2013	 ﾠ-ﾭ‐	 ﾠundamaged	 ﾠ 15	 ﾠmins	 ﾠ 0	 ﾠ
	 ﾠ
	 ﾠ
S5778	 ﾠ 800	 ﾠ Recovered	 ﾠJan	 ﾠ2013	 ﾠ-ﾭ‐	 ﾠundamaged	 ﾠ 15	 ﾠmins	 ﾠ 0	 ﾠ
	 ﾠ PAP	 ﾠ3	 ﾠMOORING	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ SeaBird	 ﾠSBE-ﾭ‐37IMP	 ﾠMicroCAT	 ﾠ(PAP3)	 ﾠ 9477	 ﾠ 7000	 ﾠ
	 ﾠ
30	 ﾠmins	 ﾠ 0	 ﾠ
	 ﾠ  




PAP	 ﾠApril	 ﾠ2013	 ﾠsensor	 ﾠ
configuration	 ﾠ
Serial	 ﾠ














IN	 ﾠSENSOR	 ﾠFRAME	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
SeaBird	 ﾠSBE-ﾭ‐37IMP-ﾭ‐ODO	 ﾠ
MicroCAT	 ﾠ
10535	 ﾠ New	 ﾠsensor.	 ﾠCalibrated	 ﾠon	 ﾠCTD	 ﾠ 30	 ﾠmins	 ﾠ 0	 ﾠ 	 ﾠ 2000	 ﾠ
SeaBird	 ﾠSBE-ﾭ‐37IMP	 ﾠMicroCAT	 ﾠ 6912	 ﾠ Calibrated	 ﾠon	 ﾠCTD	 ﾠ 15	 ﾠmins	 ﾠ 0	 ﾠ 	 ﾠ 1000	 ﾠ
WETLabs	 ﾠFLNTUSB	 ﾠ 3050	 ﾠ New	 ﾠsensor.	 ﾠCalibrated	 ﾠon	 ﾠCTD	 ﾠ 4	 ﾠhours	 ﾠ 0	 ﾠ 	 ﾠ 300	 ﾠ
Satlantic	 ﾠISUS	 ﾠV3	 ﾠ 59	 ﾠ Calibrated	 ﾠon	 ﾠCTD	 ﾠ 2	 ﾠhours	 ﾠ 20	 ﾠ 	 ﾠ 1000	 ﾠ
Satlantic	 ﾠ102Ah	 ﾠbattery	 ﾠpack	 ﾠ 	 ﾠ Old	 ﾠhousing	 ﾠrepainted	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 1000	 ﾠ
Satlantic	 ﾠSeaFET	 ﾠpH	 ﾠ 24	 ﾠ New	 ﾠsensor	 ﾠ 1	 ﾠhour	 ﾠ 55	 ﾠ 	 ﾠ 70	 ﾠ
Satlantic	 ﾠ102Ah	 ﾠbattery	 ﾠpack	 ﾠ 211	 ﾠ New	 ﾠhousing	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 1000	 ﾠ
Aanderaa	 ﾠSeaguard	 ﾠ 217	 ﾠ Serviced	 ﾠand	 ﾠrecalibrated	 ﾠby	 ﾠAanderaa	 ﾠMarch	 ﾠ2013.	 ﾠCalibrated	 ﾠ
on	 ﾠCTD	 ﾠ
1	 ﾠhour	 ﾠ 46	 ﾠ 	 ﾠ 300	 ﾠ
Aanderaa	 ﾠ4797	 ﾠCO2	 ﾠoptode	 ﾠ 27	 ﾠ Serviced	 ﾠand	 ﾠrecalibrated	 ﾠby	 ﾠAanderaa	 ﾠMarch	 ﾠ2013.	 ﾠCalibrated	 ﾠ
on	 ﾠCTD	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 6000	 ﾠ
Aanderaa	 ﾠ4330	 ﾠoptode	 ﾠ 125	 ﾠ Serviced	 ﾠand	 ﾠrecalibrated	 ﾠby	 ﾠAanderaa	 ﾠMarch	 ﾠ2013.	 ﾠCalibrated	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 6000	 ﾠ41 
 
on	 ﾠCTD	 ﾠ
Turner	 ﾠCyclops	 ﾠFluorometer	 ﾠ 2100989	 ﾠ Serviced	 ﾠand	 ﾠrecalibrated	 ﾠby	 ﾠAanderaa	 ﾠMarch	 ﾠ2013.	 ﾠCalibrated	 ﾠ
on	 ﾠCTD	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 600	 ﾠ
ZebraTech	 ﾠWiper	 ﾠfor	 ﾠCyclops	 ﾠ 	 ﾠ 	 ﾠ 6	 ﾠhours	 ﾠ 	 ﾠ 	 ﾠ 30	 ﾠ
Satlantic	 ﾠOCR-ﾭ‐507	 ﾠICSW	 ﾠ 200	 ﾠ Serviced	 ﾠand	 ﾠrecalibrated	 ﾠby	 ﾠSatlantic	 ﾠDecember	 ﾠ2012	 ﾠ 1Hz	 ﾠ 17	 ﾠ 30	 ﾠmins	 ﾠ 350	 ﾠ
Satlantic	 ﾠOCR-ﾭ‐507	 ﾠR10W	 ﾠ 95	 ﾠ Serviced	 ﾠand	 ﾠrecalibrated	 ﾠby	 ﾠSatlantic	 ﾠDecember	 ﾠ2012	 ﾠ 1Hz	 ﾠ 17	 ﾠ 30	 ﾠmins	 ﾠ 350	 ﾠ
Pro-ﾭ‐Oceanus	 ﾠLogging	 ﾠCO2-ﾭ‐Pro	 ﾠ 33-ﾭ‐146-ﾭ‐45	 ﾠ New	 ﾠsensor	 ﾠwith	 ﾠintegral	 ﾠlogger/controller	 ﾠ 12	 ﾠ
hours	 ﾠ
19	 ﾠ 	 ﾠ 200?	 ﾠ
OceanSonics	 ﾠbattery	 ﾠhousing	 ﾠ 2303	 ﾠ New	 ﾠhousing	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 30	 ﾠ
Seabird	 ﾠ5P	 ﾠpump	 ﾠ 56800	 ﾠ New	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 600	 ﾠ
Pro-ﾭ‐Oceanus	 ﾠLogging	 ﾠGTD-ﾭ‐Pro	 ﾠ 33-ﾭ‐152-ﾭ‐16	 ﾠ New	 ﾠsensor	 ﾠwith	 ﾠintegral	 ﾠlogger/controller	 ﾠ 12	 ﾠhrs	 ﾠ 19	 ﾠ 	 ﾠ 1000	 ﾠ
OceanSonics	 ﾠbattery	 ﾠhousing	 ﾠ 2304	 ﾠ New	 ﾠhousing	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 30	 ﾠ
Osmosampler	 ﾠ 	 ﾠ New	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
WETLabs	 ﾠCYCL-ﾭ‐P	 ﾠPhosphate	 ﾠ
Analyser	 ﾠ 164	 ﾠ
New	 ﾠsensor	 ﾠ 8	 ﾠhrs	 ﾠ 	 ﾠ 	 ﾠ 200	 ﾠ
WETLabs	 ﾠBPA50	 ﾠ50Ah	 ﾠbattery	 ﾠ
pack	 ﾠ 252	 ﾠ
New	 ﾠhousing	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 200	 ﾠ
 
Table	 ﾠ8:	 ﾠSensors	 ﾠFitted	 ﾠin	 ﾠSensor	 ﾠFrame	 ﾠfor	 ﾠApril	 ﾠ2013	 ﾠDeployment	 ﾠ42 
 
 
PAP	 ﾠApril	 ﾠ2013	 ﾠsensor	 ﾠ
configuration	 ﾠ
Serial	 ﾠ















	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ Pro-ﾭ‐Oceanus	 ﾠCO2-ﾭ‐Pro	 ﾠ 29-ﾭ‐097-ﾭ‐45	 ﾠ Serviced	 ﾠand	 ﾠrecalibrated	 ﾠby	 ﾠPro-ﾭ‐Oceanus	 ﾠFebruary	 ﾠ2013	 ﾠ 	 ﾠ 19	 ﾠ 6	 ﾠhours	 ﾠ 200	 ﾠ
Seabird	 ﾠ5T	 ﾠpump	 ﾠ 54414	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 10500	 ﾠ
SeaBird	 ﾠSBE-ﾭ‐37IMP	 ﾠMicroCAT	 ﾠ 6909	 ﾠ Calibrated	 ﾠon	 ﾠCTD	 ﾠ 15	 ﾠmins	 ﾠ 0	 ﾠ 	 ﾠ 1000	 ﾠ
Satlantic	 ﾠOCR-ﾭ‐507	 ﾠICSA	 ﾠ(buoy)	 ﾠ 201	 ﾠ Serviced	 ﾠand	 ﾠrecalibrated	 ﾠby	 ﾠSatlantic	 ﾠDecember	 ﾠ2012	 ﾠ 1Hz	 ﾠ 17	 ﾠ 30	 ﾠmins	 ﾠ N/A	 ﾠ
ON	 ﾠMOORING	 ﾠCHAIN/ROPE	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
Star-ﾭ‐Oddi	 ﾠCTD	 ﾠloggers	 ﾠ 6782	 ﾠ New.	 ﾠCalibrated	 ﾠon	 ﾠCTD	 ﾠ 30	 ﾠmins	 ﾠ 0	 ﾠ 	 ﾠ 2000	 ﾠ
SO-ﾭ‐DST	 ﾠCTD,	 ﾠ2000m,	 ﾠ13	 ﾠto	 ﾠ
50mS/cm	 ﾠ 6784	 ﾠ
New.	 ﾠCalibrated	 ﾠon	 ﾠCTD	 ﾠ 30	 ﾠmins	 ﾠ 0	 ﾠ 	 ﾠ 2000	 ﾠ
	 ﾠ 6785	 ﾠ New.	 ﾠCalibrated	 ﾠon	 ﾠCTD	 ﾠ 30	 ﾠmins	 ﾠ 0	 ﾠ 	 ﾠ 2000	 ﾠ
	 ﾠ

















6792	 ﾠ New.	 ﾠCalibrated	 ﾠon	 ﾠCTD	 ﾠ 30	 ﾠmins	 ﾠ 0	 ﾠ
	 ﾠ
2000	 ﾠ
PAP	 ﾠ3	 ﾠMOORING	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
SeaBird	 ﾠSBE-ﾭ‐37IMP	 ﾠMicroCAT	 ﾠ
(PAP3)	 ﾠ
4460	 ﾠ Calibrated	 ﾠon	 ﾠCTD	 ﾠ 30	 ﾠmins	 ﾠ 0	 ﾠ 	 ﾠ 7000	 ﾠ
 





PAP	 ﾠSensors	 ﾠCTD	 ﾠ
Calibrations/Comparisons	 ﾠApr	 ﾠ2013	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ Sensor	 ﾠ S/N	 ﾠ Pre-ﾭ‐deployment	 ﾠCTD	 ﾠ Date	 ﾠ Post-ﾭ‐deployment	 ﾠCTD	 ﾠ Date	 ﾠ
SeaBird	 ﾠSBE-ﾭ‐37IMP	 ﾠMicroCAT	 ﾠon	 ﾠbuoy	 ﾠkeel	 ﾠ 6909	 ﾠ JC85-ﾭ‐21	 ﾠCTD3	 ﾠ 23-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ SeaBird	 ﾠSBE-ﾭ‐37IMP-ﾭ‐ODO	 ﾠMicroCAT	 ﾠ 10535	 ﾠ JC85-ﾭ‐21	 ﾠCTD3	 ﾠ 23-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ SeaBird	 ﾠSBE-ﾭ‐37IMP	 ﾠMicroCAT	 ﾠin	 ﾠframe	 ﾠ 6912	 ﾠ JC85-ﾭ‐21	 ﾠCTD3	 ﾠ 23-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ WETLabs	 ﾠFLNTUSB	 ﾠfluorometer	 ﾠ 3050	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ Satlantic	 ﾠISUS	 ﾠV3	 ﾠ 59	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ Aanderaa	 ﾠSeaguard	 ﾠ 217	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ Aanderaa	 ﾠ4797	 ﾠCO2	 ﾠoptode	 ﾠ 27	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ Aanderaa	 ﾠ4330	 ﾠoptode	 ﾠ 125	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ Turner	 ﾠCyclops	 ﾠFluorometer	 ﾠ 2100989	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ Star-ﾭ‐Oddi	 ﾠloggers	 ﾠ 6782	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ SO-ﾭ‐DST	 ﾠCTD,	 ﾠ2000m,	 ﾠ13	 ﾠto	 ﾠ50mS/cm	 ﾠ 6784	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 6785	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ
	 ﾠ
6786	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ45 
 
	 ﾠ
6788	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ
	 ﾠ
6789	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ
	 ﾠ
6790	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ
	 ﾠ
6792	 ﾠ JC85-ﾭ‐13	 ﾠCTD2	 ﾠ 21-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ SeaBird	 ﾠSBE-ﾭ‐37IMP	 ﾠMicroCAT	 ﾠ(PAP3)	 ﾠ
recovered	 ﾠ 9477	 ﾠ none	 ﾠ
	 ﾠ
none	 ﾠ
	 ﾠ SeaBird	 ﾠSBE-ﾭ‐37IMP	 ﾠMicroCAT	 ﾠ(PAP3)	 ﾠ
deployed	 ﾠ 4460	 ﾠ JC85-ﾭ‐01	 ﾠCTD1	 ﾠ 19-ﾭ‐Apr-ﾭ‐13	 ﾠ
	 ﾠ 	 ﾠ  








4.8  PAP#1	 ﾠSensors	 ﾠ	 ﾠ
Thanos	 ﾠGkritzalis,	 ﾠJon	 ﾠCampbell,	 ﾠCorinne	 ﾠPebody	 ﾠ
As	 ﾠan	 ﾠoverview,	 ﾠTables	 ﾠ6	 ﾠand	 ﾠ7	 ﾠabove	 ﾠlist	 ﾠthe	 ﾠsensors	 ﾠdeployed	 ﾠon	 ﾠJC071,	 ﾠ
Tables	 ﾠ8	 ﾠand	 ﾠ9	 ﾠthe	 ﾠsensors	 ﾠdeployed	 ﾠon	 ﾠJC085	 ﾠand	 ﾠTable	 ﾠ10	 ﾠthe	 ﾠcalibration	 ﾠ
CTDs	 ﾠfor	 ﾠboth	 ﾠsets	 ﾠof	 ﾠsensors.	 ﾠ
 
4.8.1  Sensors	 ﾠRecovered	 ﾠ(Originally	 ﾠDeployed	 ﾠon	 ﾠJC071)	 ﾠ
4.8.1.1  Pro-ﾭ‐Oceanus	 ﾠCO2-ﾭ‐Pro	 ﾠs/n	 ﾠ29-ﾭ‐095-ﾭ‐45	 ﾠ
This	 ﾠsensor	 ﾠworked	 ﾠfor	 ﾠ59	 ﾠdays	 ﾠuntil	 ﾠthe	 ﾠpower	 ﾠconnection	 ﾠto	 ﾠthe	 ﾠdata	 ﾠhub	 ﾠ
parted	 ﾠon	 ﾠ4	 ﾠJuly	 ﾠ2012.	 ﾠIt	 ﾠwas	 ﾠdestroyed	 ﾠwhen	 ﾠthe	 ﾠsensor	 ﾠframe	 ﾠsank	 ﾠon	 ﾠ29th	 ﾠ	 ﾠ
December	 ﾠ2012.	 ﾠ
The	 ﾠSeaBird	 ﾠ5T	 ﾠpump	 ﾠwas	 ﾠrecovered	 ﾠin	 ﾠworking	 ﾠorder,	 ﾠalthough	 ﾠthe	 ﾠinlet	 ﾠ
hose	 ﾠfitting	 ﾠhad	 ﾠsnapped	 ﾠoff.	 ﾠ
4.8.1.2  Pro-ﾭ‐Oceanus	 ﾠGTD-ﾭ‐Pro	 ﾠs/n	 ﾠ29-ﾭ‐100-ﾭ‐15	 ﾠ
This	 ﾠsensor	 ﾠonly	 ﾠworked	 ﾠfor	 ﾠ10	 ﾠdays	 ﾠbefore	 ﾠit	 ﾠstarted	 ﾠsending	 ﾠerroneous	 ﾠ
data.	 ﾠ 	 ﾠ It	 ﾠ was	 ﾠ destroyed	 ﾠ when	 ﾠ the	 ﾠ sensor	 ﾠ frame	 ﾠ sank	 ﾠ on	 ﾠ 29th	 ﾠ December	 ﾠ
2012.	 ﾠ
4.8.1.3  Satlantic	 ﾠOCR-ﾭ‐507	 ﾠR10W	 ﾠdownward-ﾭ‐looking	 ﾠradiometer	 ﾠ	 ﾠs/n	 ﾠ102	 ﾠand	 ﾠOCR-ﾭ‐507	 ﾠ
ICSW	 ﾠupward-ﾭ‐looking	 ﾠradiometer	 ﾠs/n	 ﾠ225	 ﾠ
These	 ﾠsensors	 ﾠworked	 ﾠfor	 ﾠ59	 ﾠdays	 ﾠuntil	 ﾠthe	 ﾠpower	 ﾠconnection	 ﾠto	 ﾠthe	 ﾠdata	 ﾠ
hub	 ﾠparted	 ﾠon	 ﾠ4th	 ﾠJuly	 ﾠ2012.	 ﾠThey	 ﾠwere	 ﾠdestroyed	 ﾠwhen	 ﾠthe	 ﾠsensor	 ﾠframe	 ﾠ
sank	 ﾠon	 ﾠ29th	 ﾠDecember	 ﾠ2012.	 ﾠ
4.8.1.4  Satlantic	 ﾠOCR-ﾭ‐507	 ﾠICSA	 ﾠupward-ﾭ‐looking	 ﾠradiometer	 ﾠ	 ﾠs/n	 ﾠ226	 ﾠ
This	 ﾠradiometer	 ﾠwas	 ﾠmounted	 ﾠon	 ﾠthe	 ﾠtopmost	 ﾠrail	 ﾠof	 ﾠthe	 ﾠbuoy	 ﾠmast	 ﾠand	 ﾠ
was	 ﾠdependent	 ﾠon	 ﾠthe	 ﾠbuoy	 ﾠtelemetry	 ﾠunit	 ﾠfor	 ﾠpower	 ﾠand	 ﾠdata	 ﾠlogging.	 ﾠIt	 ﾠ
functioned	 ﾠcorrectly	 ﾠthroughout	 ﾠthe	 ﾠentire	 ﾠdeployment,	 ﾠbut	 ﾠwas	 ﾠdamaged	 ﾠ
when	 ﾠthe	 ﾠdrifting	 ﾠbuoy	 ﾠwas	 ﾠrecovered	 ﾠby	 ﾠR/V	 ﾠCeltic	 ﾠExplorer	 ﾠon	 ﾠ7th	 ﾠJanuary	 ﾠ
2013.	 ﾠ
4.8.1.5  SeaBird	 ﾠSBE37-ﾭ‐IMP-ﾭ‐IDO	 ﾠMicroCAT	 ﾠCTD	 ﾠsensor	 ﾠs/n	 ﾠ9030	 ﾠwith	 ﾠdissolved	 ﾠoxygen	 ﾠ
sensor	 ﾠ
The	 ﾠMicroCAT	 ﾠwith	 ﾠdissolved	 ﾠoxygen	 ﾠwas	 ﾠconfigured	 ﾠto	 ﾠsample	 ﾠevery	 ﾠ30	 ﾠ
minutes.	 ﾠThis	 ﾠsensor’s	 ﾠpressure	 ﾠport	 ﾠwas	 ﾠinadvertently	 ﾠcovered	 ﾠby	 ﾠone	 ﾠof	 ﾠ
the	 ﾠ securing	 ﾠ clamps	 ﾠ and	 ﾠ so	 ﾠ the	 ﾠ pressure	 ﾠ sensor	 ﾠ readings	 ﾠ should	 ﾠ be	 ﾠ
disregarded	 ﾠfor	 ﾠthis	 ﾠdeployment.	 ﾠ 
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Data	 ﾠwere	 ﾠreturned	 ﾠvia	 ﾠthe	 ﾠinductive	 ﾠtelemetry	 ﾠsystem	 ﾠfor	 ﾠthe	 ﾠfirst	 ﾠ60	 ﾠdays	 ﾠ
of	 ﾠ the	 ﾠ deployment	 ﾠ until	 ﾠ the	 ﾠ inductive	 ﾠ telemetry	 ﾠ cable	 ﾠ parted	 ﾠ under	 ﾠ the	 ﾠ
buoy	 ﾠon	 ﾠ5th	 ﾠJuly	 ﾠ2012.	 ﾠ
The	 ﾠunit	 ﾠsurvived	 ﾠsinking	 ﾠto	 ﾠ2000m	 ﾠalthough	 ﾠits	 ﾠ1000m	 ﾠrated	 ﾠpressure	 ﾠ
sensor	 ﾠmay	 ﾠhave	 ﾠbeen	 ﾠdamaged.	 ﾠ
4.8.1.6  SeaBird	 ﾠSBE37-ﾭ‐IMP	 ﾠMicroCAT	 ﾠCTD	 ﾠSensor	 ﾠs/n	 ﾠ6915	 ﾠ
This	 ﾠMicroCAT	 ﾠwas	 ﾠconfigured	 ﾠto	 ﾠsample	 ﾠevery	 ﾠ15	 ﾠminutes.	 ﾠData	 ﾠwere	 ﾠ
returned	 ﾠvia	 ﾠthe	 ﾠinductive	 ﾠtelemetry	 ﾠsystem	 ﾠfor	 ﾠthe	 ﾠfirst	 ﾠ60	 ﾠdays	 ﾠof	 ﾠthe	 ﾠ
deployment	 ﾠuntil	 ﾠthe	 ﾠinductive	 ﾠtelemetry	 ﾠcable	 ﾠparted	 ﾠunder	 ﾠthe	 ﾠbuoy	 ﾠon	 ﾠ5	 ﾠ
July	 ﾠ2012.	 ﾠ
The	 ﾠunit	 ﾠsurvived	 ﾠsinking	 ﾠto	 ﾠ2000m	 ﾠalthough	 ﾠits	 ﾠ1000m	 ﾠrated	 ﾠpressure	 ﾠ
sensor	 ﾠmay	 ﾠhave	 ﾠbeen	 ﾠdamaged.	 ﾠ
4.8.1.7  Satlantic	 ﾠpH	 ﾠSensor	 ﾠ
SeaFET	 ﾠpH	 ﾠsensor	 ﾠs/n	 ﾠ008	 ﾠ
This	 ﾠprototype	 ﾠpH	 ﾠsensor	 ﾠwas	 ﾠconfigured	 ﾠto	 ﾠsample	 ﾠonce	 ﾠper	 ﾠhour,	 ﾠtaking	 ﾠ5	 ﾠ
samples	 ﾠ each	 ﾠ time.	 ﾠ Within	 ﾠ an	 ﾠ hour	 ﾠ of	 ﾠ entering	 ﾠ the	 ﾠ water	 ﾠ the	 ﾠ internal	 ﾠ
humidity	 ﾠsensor	 ﾠwas	 ﾠreporting	 ﾠthat	 ﾠthe	 ﾠhumidity	 ﾠhad	 ﾠincreased	 ﾠfrom	 ﾠ10%	 ﾠ
to	 ﾠ 60%,	 ﾠ and	 ﾠ within	 ﾠ 3	 ﾠ days	 ﾠ this	 ﾠ had	 ﾠ reached	 ﾠ 100%.	 ﾠ Two	 ﾠ days	 ﾠ after	 ﾠ
deployment	 ﾠat	 ﾠ13:05	 ﾠon	 ﾠ9th	 ﾠMay,	 ﾠthe	 ﾠSeaFET	 ﾠsensor	 ﾠsuddenly	 ﾠchanged	 ﾠfrom	 ﾠ
scheduled,	 ﾠ hourly	 ﾠ sampling	 ﾠ to	 ﾠ continuous	 ﾠ sampling.	 ﾠ After	 ﾠ 14	 ﾠ days,	 ﾠ no	 ﾠ
further	 ﾠdata	 ﾠwere	 ﾠreceived	 ﾠfrom	 ﾠthe	 ﾠsensor	 ﾠand	 ﾠit	 ﾠseems	 ﾠvery	 ﾠlikely	 ﾠthat	 ﾠthe	 ﾠ
sensor	 ﾠhad	 ﾠflooded.	 ﾠFigure	 ﾠ19	 ﾠshows	 ﾠa	 ﾠplot	 ﾠof	 ﾠinternal	 ﾠhumidity.	 ﾠ 
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The	 ﾠ sensor	 ﾠ was	 ﾠ destroyed	 ﾠ when	 ﾠ the	 ﾠ sensor	 ﾠ frame	 ﾠ sank	 ﾠ on	 ﾠ 29	 ﾠ December	 ﾠ 2012.	 ﾠ
 
Figure	 ﾠ19:	 ﾠSeaFET	 ﾠInternal	 ﾠHumidity	 ﾠReadings	 ﾠ
	 ﾠ
4.8.1.8  Zooplankton	 ﾠSampler	 ﾠ
McLane	 ﾠLabs	 ﾠZPS	 ﾠs/n	 ﾠML12860-ﾭ‐01	 ﾠ
The	 ﾠ ZPS	 ﾠ is	 ﾠ 6000m	 ﾠ rated	 ﾠ so	 ﾠ it	 ﾠ was	 ﾠ hoped	 ﾠ that	 ﾠ it	 ﾠ would	 ﾠ be	 ﾠ working	 ﾠ at	 ﾠ
>1750m	 ﾠ when	 ﾠ suspended	 ﾠ by	 ﾠ the	 ﾠ sub	 ﾠ surface	 ﾠ float.	 ﾠ On	 ﾠ recovery	 ﾠ initial	 ﾠ
observations	 ﾠ comprised	 ﾠ the	 ﾠ mushroom	 ﾠ attachment	 ﾠ to	 ﾠ adjust	 ﾠ flow	 ﾠ on	 ﾠ
pumping	 ﾠwas	 ﾠmissing	 ﾠbut	 ﾠit	 ﾠwas	 ﾠotherwise	 ﾠunaffected.	 ﾠFurther	 ﾠinspection	 ﾠ
however	 ﾠ showed	 ﾠ that	 ﾠ 2	 ﾠ of	 ﾠ the	 ﾠ 3	 ﾠ cables	 ﾠ were	 ﾠ damaged.	 ﾠ The	 ﾠ cables	 ﾠ
connected	 ﾠto	 ﾠthe	 ﾠwinding	 ﾠmechanism,	 ﾠwas	 ﾠwater	 ﾠlogged	 ﾠand	 ﾠthe	 ﾠhose	 ﾠwas	 ﾠ
leaking	 ﾠoil.	 ﾠThe	 ﾠcombination	 ﾠof	 ﾠthis	 ﾠdamage	 ﾠleft	 ﾠthe	 ﾠZPS	 ﾠunsafe	 ﾠto	 ﾠre	 ﾠdeploy.	 ﾠ
The	 ﾠwinding	 ﾠmechanism	 ﾠappeared	 ﾠto	 ﾠhave	 ﾠwound	 ﾠon	 ﾠa	 ﾠnumber	 ﾠof	 ﾠsamples.	 ﾠ







The	 ﾠ logger	 ﾠ responded	 ﾠ to	 ﾠ interrogation	 ﾠ and	 ﾠ it	 ﾠ appears	 ﾠ that	 ﾠ the	 ﾠ ZPS	 ﾠ had	 ﾠ
sampled	 ﾠas	 ﾠper	 ﾠthe	 ﾠdeployment	 ﾠlog,	 ﾠdetailed	 ﾠbelow.	 ﾠSample	 ﾠ16	 ﾠrecorded	 ﾠas	 ﾠ
pump	 ﾠ would	 ﾠ not	 ﾠ start,	 ﾠ but	 ﾠ this	 ﾠ was	 ﾠ because	 ﾠ we	 ﾠ had	 ﾠ recovered	 ﾠ the	 ﾠ
instrument	 ﾠin	 ﾠbetween	 ﾠthe	 ﾠ15th	 ﾠand	 ﾠ16th	 ﾠsamples.	 ﾠ
 
Configuration: ZPS-30G                  CF2 V2_00 of Apr 11 2012 
                McLane Research Laboratories, USA 
                       ZooPlankton Sampler 
                            ML12860-01 
               _________________________________ 
                            Main Menu 
                _________________________________ 
                    Sat Apr 20 16:53:33 2013 
                       Belt is NOT aligned 
            <1> Set Time          <5> Create Schedule 
            <2> Diagnostics       <6> Deploy System   
            <3> Manual Operation  <7> Offload Data    
           <4> Sleep             <8> Contact McLane  
                Selection [] ? 7 
________________________________________________________________ 
 
Configuration: ZPS-30G                  CF2 V2_00 of Apr 11 2012 
                _________________________________ 
                    Offload/Display Data File 
                _________________________________ 
                    Sat Apr 20 16:53:51 2013 
                <1> Display all data     
                <2> Display summary data 
                <3> Display pump data    
                <4> EEPROM backup cache  
                <M> Main Menu            
 
               Selection [] ? 1 
To copy the instrument data file to a disk file, initiate 
your communication program's file logging command now and 
then press any key to start the transfer.  The instrument 
data file will remain resident and is not erased by this 
offload procedure. 
Configuration:     ZPS-30G 
Software version:  ZPS-2_00.c 
Compiled:          Apr 11 2012 09:37:53 
Electronics S/N:   ML12860-01 
Data recording start time: 05/06/12 10:03:54  
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Initial flow rate:     25 liters/minute 
Minimum flow rate:     10 liters/minute 
Sample volume:        500 liters 
Time limit:            45 minutes 
Back flush volume:      5 liters 
Back flush interval:  720 minutes 
Sample delay:           5 minutes 
SCHEDULE 
_______ 
Event 01 of 50 @ 05/10/12 00:00:00 
Event 02 of 50 @ 05/10/12 06:00:00 
Event 03 of 50 @ 05/10/12 12:00:00 
Event 04 of 50 @ 05/10/12 18:00:00 
Event 05 of 50 @ 03/31/13 00:00:00 
Event 06 of 50 @ 03/31/13 06:00:00 
Event 07 of 50 @ 03/31/13 12:00:00 
Event 08 of 50 @ 03/31/13 18:00:00 
Event 09 of 50 @ 04/01/13 00:00:00 
Event 10 of 50 @ 04/07/13 00:00:00 
Event 11 of 50 @ 04/14/13 00:00:00 
Event 12 of 50 @ 04/14/13 06:00:00 
Event 13 of 50 @ 04/14/13 12:00:00 
Event 14 of 50 @ 04/14/13 18:00:00 
Event 15 of 50 @ 04/15/13 00:00:00 
Event 16 of 50 @ 04/21/13 00:00:00 
Event 17 of 50 @ 04/28/13 00:00:00 
Event 18 of 50 @ 04/28/13 06:00:00 
Event 19 of 50 @ 04/28/13 12:00:00 
Event 20 of 50 @ 04/28/13 18:00:00 
Event 21 of 50 @ 04/29/13 00:00:00 
Event 22 of 50 @ 05/05/13 00:00:00 
Event 23 of 50 @ 05/12/13 00:00:00 
Event 24 of 50 @ 05/12/13 06:00:00 
Event 25 of 50 @ 05/12/13 12:00:00 
Event 26 of 50 @ 05/12/13 18:00:00 
Event 27 of 50 @ 05/13/13 00:00:00 
Event 28 of 50 @ 05/19/13 00:00:00 
Event 29 of 50 @ 05/26/13 00:00:00 
Event 30 of 50 @ 05/26/13 06:00:00 
Event 31 of 50 @ 05/26/13 12:00:00 
Event 32 of 50 @ 05/26/13 18:00:00 
Event 33 of 50 @ 05/27/13 00:00:00 
Event 34 of 50 @ 06/02/13 00:00:00 
Event 35 of 50 @ 06/09/13 00:00:00 
Event 36 of 50 @ 06/09/13 06:00:00 
Event 37 of 50 @ 06/09/13 12:00:00 
Event 38 of 50 @ 06/09/13 18:00:00 
Event 39 of 50 @ 06/10/13 00:00:00 
Event 40 of 50 @ 06/16/13 00:00:00 
Event 41 of 50 @ 06/23/13 00:00:00 
Event 42 of 50 @ 06/23/13 06:00:00 
Event 43 of 50 @ 06/23/13 12:00:00 
Event 44 of 50 @ 06/23/13 18:00:00 
Event 45 of 50 @ 06/24/13 00:00:00 
Event 46 of 50 @ 06/30/13 00:00:00 
Event 47 of 50 @ 07/07/13 00:00:00 
Event 48 of 50 @ 07/07/13 06:00:00 
Event 49 of 50 @ 07/07/13 12:00:00 






  1  05/10/12 00:00:02  37.9 Vb   13 °C 
     Intake flush    5.00 L       16 sec  34.3 Vbl  Volume reached 
     Sample        502.19 L     1257 sec  33.8 Vbl  Volume reached 
     05/10/12 00:26:32  35.5 Vb   22 °C 
     Sample successfully sealed 
  2  05/10/12 06:00:02  37.1 Vb   13 °C 
     Intake flush    5.00 L       16 sec  33.8 Vbl  Volume reached 
     Sample        502.32 L     1258 sec  33.3 Vbl  Volume reached 
     05/10/12 06:26:32  34.9 Vb   22 °C 
     Sample successfully sealed 
  3  05/10/12 12:00:02  36.5 Vb   13 °C 
     Intake flush    5.00 L       16 sec  33.8 Vbl  Volume reached 
     Sample        255.40 L      645 sec  33.2 Vbl  Min flow reached 
     05/10/12 12:16:21  35.0 Vb   20 °C 
     Sample successfully sealed 
  4  05/10/12 18:00:02  36.3 Vb   13 °C 
     Intake flush    5.01 L       16 sec  33.1 Vbl  Volume reached 
     Sample        502.19 L     1257 sec  32.6 Vbl  Volume reached 
     05/10/12 18:26:31  34.3 Vb   21 °C 
     Sample successfully sealed 
  5  03/31/13 00:00:02  34.9 Vb    4 °C 
     Intake flush    5.00 L       16 sec  29.1 Vbl  Volume reached 
     Sample        502.14 L     1257 sec  27.7 Vbl  Volume reached 
     03/31/13 00:26:31  31.5 Vb    8 °C 
     Sample successfully sealed 
  6  03/31/13 06:00:01  34.3 Vb    4 °C 
     Intake flush    5.00 L       16 sec  28.4 Vbl  Volume reached 
     Sample        502.14 L     1257 sec  26.9 Vbl  Volume reached 
     03/31/13 06:26:29  31.1 Vb    9 °C 
     Sample successfully sealed 
  7  03/31/13 12:00:02  34.0 Vb    4 °C 
     Intake flush    5.00 L       16 sec  28.0 Vbl  Volume reached 
     Sample        502.13 L     1257 sec  26.3 Vbl  Volume reached 
     03/31/13 12:26:31  30.7 Vb    9 °C 
     Sample successfully sealed 
  8  03/31/13 18:00:02  33.7 Vb    4 °C 
     Intake flush    5.00 L       16 sec  27.6 Vbl  Volume reached 
     Sample        502.13 L     1257 sec  26.0 Vbl  Volume reached 
     03/31/13 18:26:30  30.5 Vb    8 °C 
     Sample successfully sealed 
  9  04/01/13 00:00:02  33.5 Vb    4 °C 
     Intake flush    5.00 L       16 sec  27.4 Vbl  Volume reached 
     Sample        502.00 L     1256 sec  25.7 Vbl  Volume reached 
     04/01/13 00:26:30  30.3 Vb    8 °C 
     Sample successfully sealed 
 10  04/07/13 00:00:02  34.1 Vb    4 °C 
     Intake flush    5.00 L       16 sec  27.9 Vbl  Volume reached 
     Sample        502.00 L     1256 sec  26.3 Vbl  Volume reached 
     04/07/13 00:26:30  30.6 Vb    8 °C 
     Sample successfully sealed 
 11  04/14/13 00:00:02  34.0 Vb    4 °C 
     Intake flush    5.00 L       17 sec  27.7 Vbl  Volume reached 
     Sample        502.00 L     1256 sec  26.1 Vbl  Volume reached 
     04/14/13 00:26:30  30.5 Vb    9 °C 
     Sample successfully sealed 
 12  04/14/13 06:00:02  33.4 Vb    4 °C 
     Intake flush    5.00 L       16 sec  27.2 Vbl  Volume reached 
     Sample        502.00 L     1256 sec  25.4 Vbl  Volume reached 
     04/14/13 06:26:30  30.1 Vb    8 °C 
     Sample successfully sealed 
 13  04/14/13 12:00:02  33.1 Vb    4 °C 
     Intake flush    5.00 L       17 sec  26.7 Vbl  Volume reached 
     Sample        501.99 L     1256 sec  24.9 Vbl  Volume reached 
     04/14/13 12:26:30  29.8 Vb    8 °C 
     Sample successfully sealed 
 14  04/14/13 18:00:02  32.8 Vb    4 °C  
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     Intake flush    5.00 L       16 sec  26.5 Vbl  Volume reached 
     Sample        501.99 L     1256 sec  24.2 Vbl  Volume reached 
     04/14/13 18:26:29  29.6 Vb    8 °C 
     Sample successfully sealed 
 15  04/15/13 00:00:02  32.7 Vb    4 °C 
     Intake flush    5.00 L       17 sec  26.0 Vbl  Volume reached 
     Sample        501.99 L     1256 sec  24.0 Vbl  Volume reached 
     04/15/13 00:26:29  29.4 Vb    8 °C 
     Sample successfully sealed 
 16  04/20/13 16:47:10  33.5 Vb   14 °C 
     Intake flush   -0.08 L        2 sec  33.3 Vbl  Pump would not start 
     Sample         -0.13 L        3 sec  33.3 Vbl  Pump would not start 
     04/20/13 16:53:23  33.4 Vb   15 °C 
     Sample successfully sealed 
Schedule was not completed. 
PUMPING DATA 
____________ 
Sample interval: 1 minute 
event  L/min  Liters  Vbat 
 ‘much pump rate data excluded for report’ 
 
 
4.8.2  Sensors	 ﾠDeployed	 ﾠ	 ﾠ
4.8.2.1  Pro-ﾭ‐Oceanus	 ﾠLogging	 ﾠCO2-ﾭ‐Pro	 ﾠs/n	 ﾠ33-ﾭ‐146-ﾭ‐45	 ﾠwith	 ﾠSeaBird	 ﾠ5P	 ﾠPump	 ﾠ
This	 ﾠis	 ﾠa	 ﾠnew	 ﾠsensor	 ﾠwith	 ﾠbuilt-ﾭ‐in	 ﾠdata	 ﾠlogger	 ﾠand	 ﾠcontroller.	 ﾠIt	 ﾠis	 ﾠconnected	 ﾠ
to	 ﾠ a	 ﾠ dedicated	 ﾠ battery	 ﾠ pack	 ﾠ (OceanSonics	 ﾠ housing	 ﾠ with	 ﾠ 60	 ﾠ LSH20	 ﾠ cells	 ﾠ
giving	 ﾠ150Ah	 ﾠat	 ﾠ18V),	 ﾠand	 ﾠcan	 ﾠalso	 ﾠbe	 ﾠpowered	 ﾠfrom	 ﾠthe	 ﾠhub	 ﾠwhen	 ﾠthis	 ﾠ
pack	 ﾠis	 ﾠexhausted.	 ﾠWith	 ﾠthe	 ﾠsensor	 ﾠconfigured	 ﾠto	 ﾠsample	 ﾠtwice	 ﾠper	 ﾠday,	 ﾠthis	 ﾠ
pack	 ﾠshould	 ﾠlast	 ﾠaround	 ﾠ9	 ﾠmonths.	 ﾠ	 ﾠ
During	 ﾠtesting	 ﾠthe	 ﾠCO2-ﾭ‐Pro	 ﾠhad	 ﾠbeen	 ﾠrunning	 ﾠon	 ﾠa	 ﾠone	 ﾠhour	 ﾠsampling	 ﾠcycle	 ﾠ
but	 ﾠ was	 ﾠ reconfigured	 ﾠ for	 ﾠ a	 ﾠ 12-ﾭ‐hour	 ﾠ sampling	 ﾠ cycle	 ﾠ shortly	 ﾠ before	 ﾠ
deployment.	 ﾠNo	 ﾠdata	 ﾠwere	 ﾠreceived	 ﾠfollowing	 ﾠthis	 ﾠchange	 ﾠand	 ﾠa	 ﾠhurried	 ﾠ
investigation	 ﾠ showed	 ﾠ that	 ﾠ although	 ﾠ the	 ﾠ sensor	 ﾠ had	 ﾠ switched	 ﾠ on	 ﾠ at	 ﾠ the	 ﾠ
correct	 ﾠtime	 ﾠand	 ﾠgone	 ﾠthrough	 ﾠits	 ﾠwarm-ﾭ‐up	 ﾠcycle,	 ﾠit	 ﾠhad	 ﾠnot	 ﾠactually	 ﾠsent	 ﾠ
any	 ﾠdata.	 ﾠUnfortunately	 ﾠdue	 ﾠto	 ﾠthe	 ﾠpoor	 ﾠdesign	 ﾠof	 ﾠthe	 ﾠuser	 ﾠinterface	 ﾠit	 ﾠwas	 ﾠ
not	 ﾠ possible	 ﾠ to	 ﾠ reconfigure	 ﾠ the	 ﾠ sensor	 ﾠ in	 ﾠ the	 ﾠ time	 ﾠ remaining	 ﾠ before	 ﾠ
deployment.	 ﾠAn	 ﾠexplanation	 ﾠof	 ﾠthis	 ﾠapparent	 ﾠfailure	 ﾠwill	 ﾠbe	 ﾠsought	 ﾠfrom	 ﾠ
Pro-ﾭ‐Oceanus	 ﾠin	 ﾠdue	 ﾠcourse.	 ﾠ
The	 ﾠsensor’s	 ﾠinternal	 ﾠclock	 ﾠwas	 ﾠset	 ﾠ10	 ﾠminutes	 ﾠfast	 ﾠso	 ﾠthat	 ﾠsampling	 ﾠwould	 ﾠ
occur	 ﾠ10	 ﾠminutes	 ﾠbefore	 ﾠthe	 ﾠhour.	 ﾠThe	 ﾠsensor’s	 ﾠuser	 ﾠinterface	 ﾠis	 ﾠso	 ﾠbasic	 ﾠ
that	 ﾠthis	 ﾠis	 ﾠthe	 ﾠonly	 ﾠway	 ﾠto	 ﾠcontrol	 ﾠthe	 ﾠsampling	 ﾠtime.	 ﾠ
 
4.8.2.2  Pro-ﾭ‐Oceanus	 ﾠlogging	 ﾠGTD-ﾭ‐Pro	 ﾠ	 ﾠs/n	 ﾠ33-ﾭ‐152-ﾭ‐16	 ﾠ
This	 ﾠis	 ﾠa	 ﾠnew	 ﾠsensor	 ﾠwith	 ﾠbuilt-ﾭ‐in	 ﾠdata	 ﾠlogger	 ﾠand	 ﾠcontroller.	 ﾠIt	 ﾠis	 ﾠconnected	 ﾠ
to	 ﾠ a	 ﾠ dedicated	 ﾠ battery	 ﾠ pack	 ﾠ (OceanSonics	 ﾠ housing	 ﾠ with	 ﾠ 60	 ﾠ LSH20	 ﾠ cells	 ﾠ 
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giving	 ﾠ150Ah	 ﾠat	 ﾠ15V),	 ﾠand	 ﾠcan	 ﾠalso	 ﾠbe	 ﾠpowered	 ﾠfrom	 ﾠthe	 ﾠhub	 ﾠwhen	 ﾠthis	 ﾠ
pack	 ﾠis	 ﾠexhausted.	 ﾠWith	 ﾠthe	 ﾠsensor	 ﾠconfigured	 ﾠto	 ﾠsample	 ﾠtwice	 ﾠper	 ﾠday,	 ﾠthis	 ﾠ
pack	 ﾠshould	 ﾠonly	 ﾠlast	 ﾠaround	 ﾠ6	 ﾠmonths,	 ﾠas	 ﾠthe	 ﾠsensor’s	 ﾠsleep	 ﾠcurrent	 ﾠis	 ﾠ
ridiculously	 ﾠhigh	 ﾠat	 ﾠ30mA.	 ﾠ
The	 ﾠsensor’s	 ﾠinternal	 ﾠclock	 ﾠwas	 ﾠset	 ﾠ20	 ﾠminutes	 ﾠfast	 ﾠso	 ﾠthat	 ﾠsampling	 ﾠwould	 ﾠ
occur	 ﾠ20	 ﾠminutes	 ﾠbefore	 ﾠthe	 ﾠhour.	 ﾠThe	 ﾠsensor’s	 ﾠuser	 ﾠinterface	 ﾠis	 ﾠso	 ﾠbasic	 ﾠ
that	 ﾠthis	 ﾠis	 ﾠthe	 ﾠonly	 ﾠway	 ﾠto	 ﾠcontrol	 ﾠthe	 ﾠsampling	 ﾠtime.	 ﾠ	 ﾠ
4.8.2.3  Satlantic	 ﾠOCR-ﾭ‐507	 ﾠR10W	 ﾠdownward-ﾭ‐looking	 ﾠradiometer	 ﾠ	 ﾠs/n	 ﾠ095and	 ﾠOCR-ﾭ‐507	 ﾠ
ICSW	 ﾠupward-ﾭ‐looking	 ﾠradiometers	 ﾠ	 ﾠs/n	 ﾠ200	 ﾠand	 ﾠ201	 ﾠ
These	 ﾠ sensors	 ﾠ were	 ﾠ serviced	 ﾠ by	 ﾠ Satlantic	 ﾠ in	 ﾠ November	 ﾠ 2012.	 ﾠ The	 ﾠ
radiometers	 ﾠare	 ﾠpowered	 ﾠand	 ﾠlogged	 ﾠby	 ﾠthe	 ﾠhub	 ﾠwhich	 ﾠcan	 ﾠbe	 ﾠconfigured	 ﾠ
remotely.	 ﾠ The	 ﾠ radiometers	 ﾠ themselves	 ﾠ are	 ﾠ configured	 ﾠ to	 ﾠ sample	 ﾠ at	 ﾠ 1Hz.	 ﾠ
The	 ﾠtwo	 ﾠradiometers	 ﾠin	 ﾠthe	 ﾠsensor	 ﾠframe	 ﾠwere	 ﾠsecured	 ﾠby	 ﾠa	 ﾠnew	 ﾠdesign	 ﾠof	 ﾠ
clamp	 ﾠwhich	 ﾠshould	 ﾠafford	 ﾠbetter	 ﾠprotection	 ﾠto	 ﾠthe	 ﾠcopper	 ﾠshutters	 ﾠwhen	 ﾠ
they	 ﾠopen.	 ﾠ
4.8.2.4  Satlantic	 ﾠSeaFET	 ﾠpH	 ﾠsensor	 ﾠs/n	 ﾠ024	 ﾠ
This	 ﾠ is	 ﾠ a	 ﾠ new	 ﾠ sensor	 ﾠ that	 ﾠ was	 ﾠ configured	 ﾠ to	 ﾠ sample	 ﾠ every	 ﾠ hour	 ﾠ at	 ﾠ 22	 ﾠ
minutes	 ﾠpast	 ﾠthe	 ﾠhour.	 ﾠIt	 ﾠwas	 ﾠrun	 ﾠfor	 ﾠseveral	 ﾠdays	 ﾠprior	 ﾠto	 ﾠdeployment	 ﾠand	 ﾠ
performed	 ﾠas	 ﾠexpected.	 ﾠA	 ﾠfew	 ﾠdays	 ﾠbefore	 ﾠdeployment,	 ﾠan	 ﾠadvisory	 ﾠnote	 ﾠ
was	 ﾠreceived	 ﾠfrom	 ﾠSatlantic	 ﾠwarning	 ﾠof	 ﾠa	 ﾠpotential	 ﾠlockup	 ﾠproblem	 ﾠwhen	 ﾠ
operating	 ﾠthe	 ﾠsensor	 ﾠin	 ﾠperiodic	 ﾠmode	 ﾠ(as	 ﾠwe	 ﾠare).	 ﾠ	 ﾠSince	 ﾠthe	 ﾠfix	 ﾠinvolves	 ﾠa	 ﾠ
firmware	 ﾠupdate	 ﾠand	 ﾠa	 ﾠmodification	 ﾠto	 ﾠthe	 ﾠelectronics,	 ﾠit	 ﾠwas	 ﾠnot	 ﾠpractical	 ﾠ
to	 ﾠattempt	 ﾠto	 ﾠfix	 ﾠthis	 ﾠproblem	 ﾠwhich	 ﾠwe	 ﾠhad	 ﾠnot	 ﾠexperienced	 ﾠduring	 ﾠtesting.	 ﾠ
The	 ﾠ sensor	 ﾠ continued	 ﾠ to	 ﾠ output	 ﾠ data	 ﾠ as	 ﾠ expected	 ﾠ and	 ﾠ its	 ﾠ wet	 ﾠ cap	 ﾠ was	 ﾠ
replaced	 ﾠwith	 ﾠthe	 ﾠanti-ﾭ‐fouling	 ﾠguard	 ﾠaround	 ﾠan	 ﾠhour	 ﾠbefore	 ﾠdeployment.	 ﾠ
This	 ﾠresulted	 ﾠin	 ﾠan	 ﾠabrupt	 ﾠchange	 ﾠin	 ﾠthe	 ﾠpH	 ﾠreadings.	 ﾠThe	 ﾠsensor	 ﾠentered	 ﾠ
the	 ﾠwater	 ﾠat	 ﾠ22:03	 ﾠand	 ﾠshould	 ﾠhave	 ﾠsampled	 ﾠat	 ﾠ22:22,	 ﾠbut	 ﾠno	 ﾠdata	 ﾠhave	 ﾠ
been	 ﾠreceived	 ﾠsince	 ﾠ21:22.	 ﾠThis	 ﾠis	 ﾠextremely	 ﾠdisappointing	 ﾠand	 ﾠsuggests	 ﾠ
that	 ﾠthe	 ﾠsensor	 ﾠmay	 ﾠhave	 ﾠflooded.	 ﾠ
4.8.2.5  SeaBird	 ﾠSBE37-ﾭ‐IMP-ﾭ‐ODO	 ﾠMicroCAT	 ﾠCTD	 ﾠsensor	 ﾠs/n	 ﾠ10535	 ﾠwith	 ﾠdissolved	 ﾠoxygen	 ﾠ
sensor	 ﾠ
This	 ﾠis	 ﾠa	 ﾠnew	 ﾠsensor	 ﾠand	 ﾠwas	 ﾠalso	 ﾠcompared	 ﾠwith	 ﾠthe	 ﾠship’s	 ﾠCTD	 ﾠon	 ﾠCTD	 ﾠ
cast	 ﾠ3.	 ﾠIt	 ﾠwas	 ﾠconfigured	 ﾠto	 ﾠsample	 ﾠevery	 ﾠ30	 ﾠminutes.	 ﾠ 
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4.8.2.6  SeaBird	 ﾠSBE37-ﾭ‐IMP	 ﾠMicroCAT	 ﾠCTD	 ﾠsensors	 ﾠ	 ﾠs/ns	 ﾠ6909,	 ﾠ6912	 ﾠ
Both	 ﾠunits	 ﾠwere	 ﾠcalibrated	 ﾠon	 ﾠthe	 ﾠship’s	 ﾠCTD	 ﾠcast	 ﾠ3,	 ﾠand	 ﾠwere	 ﾠconfigured	 ﾠto	 ﾠ
sample	 ﾠonce	 ﾠevery	 ﾠ15	 ﾠminutes.	 ﾠ6909	 ﾠis	 ﾠclamped	 ﾠto	 ﾠthe	 ﾠbuoy’s	 ﾠkeel	 ﾠand	 ﾠ
6912	 ﾠis	 ﾠin	 ﾠthe	 ﾠsensor	 ﾠframe.	 ﾠ
4.8.2.7  Pro-ﾭ‐Oceanus	 ﾠCO2-ﾭ‐Pro	 ﾠs/n	 ﾠ29-ﾭ‐097-ﾭ‐45	 ﾠwith	 ﾠSeaBird	 ﾠ5T	 ﾠpump	 ﾠon	 ﾠbuoy	 ﾠkeel	 ﾠ
This	 ﾠsensor	 ﾠwas	 ﾠserviced	 ﾠand	 ﾠcalibrated	 ﾠby	 ﾠPro-ﾭ‐Oceanus	 ﾠin	 ﾠFebruary	 ﾠ2013.	 ﾠ
It	 ﾠwas	 ﾠclamped	 ﾠto	 ﾠthe	 ﾠbuoy’s	 ﾠkeel	 ﾠas	 ﾠshown	 ﾠin	 ﾠFigure	 ﾠ17,	 ﾠwith	 ﾠa	 ﾠSeaBird	 ﾠ5T	 ﾠ
pump	 ﾠ‘pushing’	 ﾠwater	 ﾠthrough	 ﾠthe	 ﾠsensor	 ﾠhead.	 ﾠThe	 ﾠwater	 ﾠinlet	 ﾠand	 ﾠoutlet	 ﾠ
holes	 ﾠwere	 ﾠprotected	 ﾠwith	 ﾠcopper	 ﾠmesh	 ﾠto	 ﾠreduce	 ﾠfouling.	 ﾠ
This	 ﾠsensor	 ﾠand	 ﾠthe	 ﾠpump	 ﾠare	 ﾠcontrolled	 ﾠby	 ﾠthe	 ﾠbuoy	 ﾠtelemetry	 ﾠunit	 ﾠwhich	 ﾠ
is	 ﾠcurrently	 ﾠconfigured	 ﾠto	 ﾠsample	 ﾠevery	 ﾠ6	 ﾠhours,	 ﾠallowing	 ﾠ25	 ﾠminutes	 ﾠfor	 ﾠ
equilibration	 ﾠand	 ﾠa	 ﾠfurther	 ﾠ15	 ﾠminutes	 ﾠfor	 ﾠsampling.	 ﾠThese	 ﾠvalues	 ﾠcan	 ﾠbe	 ﾠ
changed	 ﾠremotely	 ﾠvia	 ﾠemail.	 ﾠ	 ﾠ
5  OSMOSIS	 ﾠSeaglider	 ﾠTurnaround	 ﾠ	 ﾠ
 Gareth	 ﾠLee,	 ﾠLouise	 ﾠBiddle,	 ﾠUmberto	 ﾠBinetti,	 ﾠTahmeena	 ﾠAslam,	 ﾠSam	 ﾠWard	 ﾠ
The	 ﾠplan	 ﾠfor	 ﾠOSMOSIS	 ﾠis	 ﾠto	 ﾠdeploy	 ﾠocean	 ﾠSeagliders	 ﾠin	 ﾠpairs	 ﾠfor	 ﾠa	 ﾠperiod	 ﾠof	 ﾠ
a	 ﾠfull	 ﾠyear.	 ﾠ	 ﾠEach	 ﾠglider	 ﾠdeployment	 ﾠwill	 ﾠlast	 ﾠfour	 ﾠmonths.	 ﾠThe	 ﾠSeagliders	 ﾠ
are	 ﾠmeasuring	 ﾠconductivity,	 ﾠtemperature,	 ﾠdepth	 ﾠ(CTD),	 ﾠdissolved	 ﾠoxygen,	 ﾠ
chlorophyll	 ﾠ a	 ﾠ concentrations	 ﾠ and	 ﾠ Photosynthetically	 ﾠ Active	 ﾠ Radiation	 ﾠ
(PAR).	 ﾠ Careful	 ﾠ monitoring	 ﾠ and	 ﾠ planning	 ﾠ will	 ﾠ be	 ﾠ required	 ﾠ to	 ﾠ maintain	 ﾠ
sufficient	 ﾠ battery	 ﾠ power	 ﾠ throughout	 ﾠ the	 ﾠ four	 ﾠ months.	 ﾠ 	 ﾠ Initial	 ﾠ estimates	 ﾠ
seem	 ﾠto	 ﾠshow	 ﾠthat	 ﾠthe	 ﾠ10V	 ﾠscience	 ﾠbattery	 ﾠwill	 ﾠmost	 ﾠlikely	 ﾠbe	 ﾠthe	 ﾠlimiting	 ﾠ
factor.	 ﾠThe	 ﾠplan	 ﾠwas	 ﾠto	 ﾠdepart	 ﾠfrom	 ﾠSouthampton,	 ﾠUK	 ﾠon	 ﾠ14th	 ﾠApril	 ﾠ2013	 ﾠ
and	 ﾠ steam	 ﾠ to	 ﾠ the	 ﾠ Porcupine	 ﾠ Abyssal	 ﾠ Plain	 ﾠ (PAP)	 ﾠ monitoring	 ﾠ station	 ﾠ to	 ﾠ
recover	 ﾠ Seagliders	 ﾠ SG502	 ﾠ and	 ﾠ SG579,	 ﾠ deploy	 ﾠ two	 ﾠ gliders	 ﾠ from	 ﾠ SG510,	 ﾠ
SG566	 ﾠ and	 ﾠ SG533	 ﾠ and	 ﾠ take	 ﾠ ship-ﾭ‐borne	 ﾠ measurements	 ﾠ for	 ﾠ conductivity,	 ﾠ
temperature,	 ﾠdissolved	 ﾠoxygen,	 ﾠchlorophyll	 ﾠa	 ﾠfrom	 ﾠthe	 ﾠship	 ﾠdeployed	 ﾠCTD	 ﾠ
rosette,	 ﾠto	 ﾠcalibrate	 ﾠthe	 ﾠsensors	 ﾠon	 ﾠthe	 ﾠSeagliders.	 ﾠ	 ﾠ
The	 ﾠ OSMOSIS	 ﾠ project	 ﾠ entailed	 ﾠ two	 ﾠ Seagliders	 ﾠ flying	 ﾠ in	 ﾠ a	 ﾠ ‘Butterfly’	 ﾠ


















Figure 22: Seagliders flight path during the OSMOSIS campaign 
Deployment	 ﾠTimeline	 ﾠ	 ﾠ
 
14th	 ﾠApr	 ﾠ2013	 ﾠ Sailed	 ﾠfrom	 ﾠSouthampton,	 ﾠUK	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ Set	 ﾠup	 ﾠdissolved	 ﾠoxygen	 ﾠwinkler	 ﾠtitration	 ﾠsystem	 ﾠ
15th	 ﾠApr	 ﾠ2013	 ﾠ Re-ﾭ‐ballasting	 ﾠof	 ﾠSG566	 ﾠto	 ﾠaccount	 ﾠfor	 ﾠlower	 ﾠseawater	 ﾠdensity	 ﾠ 	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ Self	 ﾠtests	 ﾠand	 ﾠassembly	 ﾠof	 ﾠSG510	 ﾠand	 ﾠSG566	 ﾠ
16th	 ﾠApr	 ﾠ2013	 ﾠ ARGOS	 ﾠtag	 ﾠsetup,	 ﾠassembly	 ﾠof	 ﾠSG510	 ﾠand	 ﾠSG566	 ﾠ
17th	 ﾠApr	 ﾠ2013	 ﾠ System	 ﾠcheckout	 ﾠof	 ﾠself	 ﾠtests	 ﾠand	 ﾠsimulated	 ﾠdives	 ﾠfor	 ﾠSG510	 ﾠand	 ﾠ
SG566	 ﾠto	 ﾠcheck	 ﾠfor	 ﾠpre-ﾭ‐deployment	 ﾠerrors	 ﾠ
18th	 ﾠApr	 ﾠ2013	 ﾠ Day	 ﾠlost	 ﾠto	 ﾠbad	 ﾠweather	 ﾠ
19th	 ﾠApr	 ﾠ2013	 ﾠ Deployment	 ﾠof	 ﾠSG510	 ﾠand	 ﾠSG566	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ Station	 ﾠ001,	 ﾠCast	 ﾠ001	 ﾠship	 ﾠdeployed	 ﾠCTD	 ﾠto	 ﾠ4795	 ﾠm	 ﾠfor	 ﾠ	 ﾠ 	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ Seaglider	 ﾠand	 ﾠODAS	 ﾠbuoy	 ﾠsensor	 ﾠcalibration	 ﾠ
21st	 ﾠApr	 ﾠ2013	 ﾠ Station	 ﾠ002,	 ﾠcast	 ﾠ002	 ﾠship	 ﾠdeployed	 ﾠCTD	 ﾠto	 ﾠ300	 ﾠm	 ﾠfor	 ﾠmicrocat	 ﾠand	 ﾠ
Seaglider	 ﾠcalibration	 ﾠ
23rd	 ﾠApr	 ﾠ2013	 ﾠ Recovery	 ﾠof	 ﾠSG579	 ﾠand	 ﾠSG502	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ Station	 ﾠ21,	 ﾠcast	 ﾠ003	 ﾠship	 ﾠdeployed	 ﾠCTD	 ﾠto	 ﾠ1000	 ﾠm	 ﾠfor	 ﾠ	 ﾠ 	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ Seaglider	 ﾠand	 ﾠODAS	 ﾠbuoy	 ﾠsensor	 ﾠcalibration	 ﾠ
25th	 ﾠApr	 ﾠ2013	 ﾠ Station	 ﾠ30	 ﾠcast	 ﾠ004-ﾭ‐006	 ﾠyo-ﾭ‐yo	 ﾠship	 ﾠdeployed	 ﾠCTD	 ﾠto	 ﾠ1000m	 ﾠfor	 ﾠ
Seaglider	 ﾠSG510	 ﾠsensor	 ﾠcalibration	 ﾠ
Station	 ﾠ31	 ﾠcast	 ﾠ007-ﾭ‐009	 ﾠship	 ﾠdeployed	 ﾠyo-ﾭ‐yo	 ﾠCTD	 ﾠto	 ﾠ1000m	 ﾠfor	 ﾠ
Seaglider	 ﾠSG566	 ﾠsensor	 ﾠcalibration	 ﾠ
26th	 ﾠApr	 ﾠ2013	 ﾠ Simulated	 ﾠ dives	 ﾠ and	 ﾠ self	 ﾠ tests	 ﾠ of	 ﾠ SG533	 ﾠ in	 ﾠ preparation	 ﾠ for	 ﾠ a	 ﾠ
































Begin	 ﾠ transit	 ﾠ to	 ﾠ Govan,	 ﾠ Glasgow	 ﾠ for	 ﾠ the	 ﾠ end	 ﾠ of	 ﾠ cruise	 ﾠ
demobilisation.	 ﾠ
29th	 ﾠApr	 ﾠ2013	 ﾠ Dock	 ﾠin	 ﾠGovan,	 ﾠGlasgow	 ﾠ
 
19
th Apr 2013 Deployment Day 
 
07:12	 ﾠGMT	 ﾠ Self	 ﾠtest	 ﾠon	 ﾠSG566	 ﾠfilename:	 ﾠ<130419_SG566_prelaunchselftest.log>	 ﾠ
08:00	 ﾠ 	 ﾠ Self	 ﾠtest	 ﾠon	 ﾠSG510	 ﾠfilename:	 ﾠ<130419_SG510_prelaunchselftest.log>	 ﾠ
09:52	 ﾠ 	 ﾠ Sea-ﾭ‐launch	 ﾠstarted	 ﾠfor	 ﾠSG566.	 ﾠProblems	 ﾠencountered.	 ﾠSeaglider	 ﾠcould	 ﾠ	 ﾠ
	 ﾠ 	 ﾠ not	 ﾠsee	 ﾠPAR	 ﾠsensor.	 ﾠSea-ﾭ‐launch	 ﾠaborted	 ﾠ
10:35	 ﾠ 	 ﾠ Sea-ﾭ‐launch	 ﾠstarted	 ﾠfor	 ﾠSG510.	 ﾠNo	 ﾠproblems	 ﾠencountered.	 ﾠConfirmed	 ﾠ	 ﾠ
	 ﾠ 	 ﾠ ready	 ﾠto	 ﾠlaunch	 ﾠat	 ﾠ11:10	 ﾠGMT	 ﾠ
11:53	 ﾠ 	 ﾠ SG510	 ﾠdeployed	 ﾠusing	 ﾠthe	 ﾠRigid	 ﾠRope	 ﾠtechnique	 ﾠ
	 ﾠ 	 ﾠ SG510	 ﾠDeployment	 ﾠlocation:	 ﾠ	 ﾠ48°	 ﾠ40.50N	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ16°	 ﾠ20.19W	 ﾠ
13:00	 ﾠ 	 ﾠ Reinstalled	 ﾠQSP	 ﾠPAR	 ﾠsensor	 ﾠsoftware	 ﾠon	 ﾠSeaglider	 ﾠas	 ﾠper	 ﾠiRobot	 ﾠ	 ﾠ
	 ﾠ 	 ﾠ technical	 ﾠbulletin	 ﾠ4383589	 ﾠ
13:55	 ﾠ 	 ﾠ Self	 ﾠtest	 ﾠon	 ﾠSG566	 ﾠfilename:	 ﾠ<130419_SG566_prelaunchselftest2.log>	 ﾠ	 ﾠ
14:03	 ﾠ 	 ﾠ Sea-ﾭ‐launch	 ﾠstarted	 ﾠfor	 ﾠSG566.	 ﾠNo	 ﾠproblems	 ﾠencountered.	 ﾠConfirmed	 ﾠ	 ﾠ
	 ﾠ 	 ﾠ ready	 ﾠto	 ﾠlaunch	 ﾠat	 ﾠ14:14	 ﾠGMT	 ﾠ
15:02	 ﾠ 	 ﾠ SG566	 ﾠdeployed	 ﾠusing	 ﾠthe	 ﾠRigid	 ﾠRope	 ﾠtechnique,	 ﾠ	 ﾠ	 ﾠ 	 ﾠ 	 ﾠ
	 ﾠ 	 ﾠ following	 ﾠa	 ﾠbuoyancy	 ﾠtest.	 ﾠ
	 ﾠ 	 ﾠ SG566	 ﾠDeployment	 ﾠlocation:	 ﾠ48°	 ﾠ39.50N	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ16°	 ﾠ20.16W	 ﾠ 
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    CTD	 ﾠJC085	 ﾠStation	 ﾠ001	 ﾠCast	 ﾠ001	 ﾠ
Ship	 ﾠdeployed	 ﾠCTD	 ﾠto	 ﾠ4795m	 ﾠfor	 ﾠ19th	 ﾠApril	 ﾠ2013	 ﾠ06:38	 ﾠto	 ﾠ11:01	 ﾠODAS	 ﾠ
buoy	 ﾠand	 ﾠSeaglider	 ﾠsensor	 ﾠcalibration	 ﾠ
	 ﾠ 	 ﾠ Position	 ﾠof	 ﾠCTD	 ﾠ 	 ﾠ 48°	 ﾠ40.51N	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 16°	 ﾠ20.19W	 ﾠ
	 ﾠ 	 ﾠ Maximum	 ﾠdepth	 ﾠof	 ﾠCTD	 ﾠ 4795	 ﾠm	 ﾠ(bottom)	 ﾠ








     
4795  1,2,3,4  1 
4000  5  5 
3000  6  6 
2000  7  7 
1500  8  8 
1000  9  9 
860  10, 11  10 
720  12  12 
610  13, 14  13 
430  15  15 
200  16  16 
110  17, 18  18 
50  19, 20  19 
30  21   
20  22   
15  23   
5  24  24 
 
CTD	 ﾠJC085	 ﾠStation	 ﾠ002	 ﾠCast	 ﾠ002	 ﾠ
Ship	 ﾠdeployed	 ﾠCTD	 ﾠto	 ﾠ300m	 ﾠfor	 ﾠ21st	 ﾠApril	 ﾠ2013	 ﾠ21:10	 ﾠto	 ﾠ23:25	 ﾠMicrocat	 ﾠ
and	 ﾠSeaglider	 ﾠsensor	 ﾠcalibration	 ﾠ
	 ﾠ 	 ﾠ Position	 ﾠof	 ﾠCTD	 ﾠ 	 ﾠ 48°	 ﾠ59.46N	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 16°	 ﾠ28.85W	 ﾠ
	 ﾠ 	 ﾠ Maximum	 ﾠdepth	 ﾠof	 ﾠCTD	 ﾠ 300	 ﾠm	 ﾠ








     
280  1,2,3  1 
200  4, 5, 6  4 
150  7, 8   
100  9, 10  9 
75  11, 12   
50  13, 14   
30  15, 16  15 
25  17, 18    
60 
 
20  19, 20   
10  21, 22   
surface  23, 24   
 
23rd	 ﾠApril	 ﾠ2013	 ﾠRecovery	 ﾠDay	 ﾠ
	 ﾠ
13:51	 ﾠto	 ﾠ16:35	 ﾠCTD	 ﾠJC085	 ﾠStation	 ﾠ021	 ﾠCast	 ﾠ003	 ﾠ
	 ﾠ 	 ﾠ Ship	 ﾠdeployed	 ﾠCTD	 ﾠto	 ﾠ1000	 ﾠm	 ﾠfor	 ﾠSeaglider	 ﾠsensor	 ﾠcalibration	 ﾠ
	 ﾠ 	 ﾠ Position	 ﾠof	 ﾠCTD	 ﾠ 	 ﾠ 48°	 ﾠ37.082N	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 16°	 ﾠ17.89W	 ﾠ









1000  1,2  1 
900  3  3 
840  4  4 
750  5  5 
610  6, 7  7 
480  8  8 
400  9, 10  10 
320  11  11 
230  12, 13  13 
180  14, 15  15 
100  16  16 
97  17   
75  18   
50  19  19 
30  20, 21  20 
20  22   
10  23, 24  23 
 
	 ﾠ
18:15	 ﾠ 	 ﾠ SG579	 ﾠrecovered	 ﾠusing	 ﾠthe	 ﾠLooped	 ﾠLasso	 ﾠtechnique	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ SG579	 ﾠRecovery	 ﾠposition:	 ﾠ48°	 ﾠ32.875N	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ 16°	 ﾠ20.048W	 ﾠ
20:03	 ﾠ 	 ﾠ SG502	 ﾠrecovered	 ﾠusing	 ﾠthe	 ﾠLooped	 ﾠLasso	 ﾠtechnique	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ SG502	 ﾠRecovery	 ﾠposition:	 ﾠ48°	 ﾠ33.228N	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ	 ﾠ 16°	 ﾠ27.334W	 ﾠ
 




th April 2013 YO-YO CTDs to calibrate Seaglider sensors 
   
17:36    CTD JC085 Station 030 Cast 004-006   
Ship deployed CTD to calibrate sensors on SG510.  CTD was yo-yo’ed three times to 1000 
m and back to surface, with Niskins fired on the final ascent. 
 
      Position of CTD    48° 35.145N 
              16° 21.664W 
      Maximum depth of CTD  1000 m 
 
Depth (m)  Niskin No’s  Oxygen 
sampled 
Niskin 
1000  1,2  1 
820  3,4  3 
630  5,6  5 
420  7,8  7 
350  9,10  9 
260  11,12  11 
180  13   
150  14, 15  14 
120  16   
90  17   
70  18   
30  19, 20  19 
10  21   
 
22:36    CTD JC085 Station 031 Cast 007-009   
Ship deployed CTD to 1000 m to calibrate sensors on SG566 CTD was yo-yo’ed three times 
to 1000 m and back to surface, with Niskins fired on the final ascent. 
      Position of CTD    48° 33.556N 
              16° 28.706W 
      Maximum depth of CTD  1000 m 
Depth (m)  Niskin No’s  Oxygen 
sampled 
Niskin 
     
1000  1,2  1 
790  3,4  3 
600  5,6  5 
440  7,8  7 
370  9,10  9 
260  11,12  11 
200  13   
150  15, 16  15 
100  17   
75  18   
30  19, 20  19 
20  21    
62 
 
10  22   
5  23   
 
Re-ﾭ‐ballasting	 ﾠof	 ﾠSG566	 ﾠ
SG566	 ﾠhad	 ﾠpreviously	 ﾠbeen	 ﾠdeployed	 ﾠat	 ﾠthe	 ﾠOSMOSIS	 ﾠsite	 ﾠfrom	 ﾠSeptember	 ﾠ
2012	 ﾠto	 ﾠJanuary	 ﾠ2013	 ﾠand	 ﾠthen	 ﾠtaken	 ﾠback	 ﾠto	 ﾠUniversity	 ﾠof	 ﾠEast	 ﾠAnglia	 ﾠfor	 ﾠ
refurbishments	 ﾠand	 ﾠbattery	 ﾠchange.	 ﾠPreviously	 ﾠSG566	 ﾠhad	 ﾠbeen	 ﾠballasted	 ﾠ
for	 ﾠa	 ﾠseawater	 ﾠdensity	 ﾠof	 ﾠ1.0277	 ﾠand	 ﾠrequired	 ﾠre-ﾭ‐ballasting	 ﾠfor	 ﾠthe	 ﾠcurrent	 ﾠ
seawater	 ﾠ density	 ﾠ of	 ﾠ 1.0272.	 ﾠ The	 ﾠ calculated	 ﾠ reduction	 ﾠ in	 ﾠ lead	 ﾠ ballast	 ﾠ
required	 ﾠto	 ﾠcompensate	 ﾠfor	 ﾠthis	 ﾠdensity	 ﾠchange	 ﾠwas	 ﾠ50	 ﾠg.	 ﾠThe	 ﾠfairings	 ﾠwere	 ﾠ
removed	 ﾠon	 ﾠSG566	 ﾠto	 ﾠlocate	 ﾠthe	 ﾠsyntactic	 ﾠfoam	 ﾠand	 ﾠlead	 ﾠballast	 ﾠstrips	 ﾠand	 ﾠa	 ﾠ
lead	 ﾠstrip	 ﾠweighing	 ﾠ174.9	 ﾠg	 ﾠwas	 ﾠreplaced	 ﾠwith	 ﾠa	 ﾠlead	 ﾠstrip	 ﾠweighing	 ﾠ130.0	 ﾠg.	 ﾠ
The	 ﾠlead	 ﾠstrip	 ﾠwas	 ﾠlocated	 ﾠin	 ﾠexactly	 ﾠthe	 ﾠsame	 ﾠposition	 ﾠon	 ﾠthe	 ﾠpupae	 ﾠto	 ﾠ
avoid	 ﾠdifferences	 ﾠin	 ﾠflight	 ﾠcharacteristics.	 ﾠThe	 ﾠlead	 ﾠstrip	 ﾠwas	 ﾠattached	 ﾠusing	 ﾠ
double	 ﾠ sided	 ﾠ adhesive	 ﾠ strip	 ﾠ and	 ﾠ scotch	 ﾠ weatherproof	 ﾠ tape	 ﾠ to	 ﾠ fasten	 ﾠ
securely.	 ﾠThe	 ﾠfairings	 ﾠwere	 ﾠre-ﾭ‐installed	 ﾠand	 ﾠthe	 ﾠSeaglider	 ﾠwas	 ﾠready	 ﾠfor	 ﾠ
deployment.	 ﾠThe	 ﾠSeaglider	 ﾠrequires	 ﾠa	 ﾠbuoyancy	 ﾠtest	 ﾠbefore	 ﾠdeployment	 ﾠto	 ﾠ
ensure	 ﾠthe	 ﾠre-ﾭ‐ballasting	 ﾠhas	 ﾠbeen	 ﾠcalculated	 ﾠcorrectly.	 ﾠ
Deployment	 ﾠand	 ﾠRecovery	 ﾠTechniques	 ﾠ
Deploying	 ﾠand	 ﾠrecovering	 ﾠSeagliders	 ﾠis	 ﾠalways	 ﾠbest	 ﾠachieved	 ﾠwith	 ﾠthe	 ﾠuse	 ﾠ
of	 ﾠ a	 ﾠ small	 ﾠ boat.	 ﾠ The	 ﾠ boat	 ﾠ transports	 ﾠ the	 ﾠ Seaglider	 ﾠ to	 ﾠ the	 ﾠ desired	 ﾠ
deployment	 ﾠ location	 ﾠ and	 ﾠ the	 ﾠ Seagliders	 ﾠ can	 ﾠ then	 ﾠ be	 ﾠ hand	 ﾠ lowered	 ﾠ or	 ﾠ
cradled	 ﾠinto	 ﾠthe	 ﾠwater	 ﾠand	 ﾠheld	 ﾠ(or	 ﾠtethered)	 ﾠwhilst	 ﾠthe	 ﾠfairings	 ﾠfill	 ﾠwith	 ﾠ
water.	 ﾠ Buoyancy	 ﾠ tests	 ﾠ can	 ﾠ be	 ﾠ carried	 ﾠ out	 ﾠ whilst	 ﾠ the	 ﾠ Seaglider	 ﾠ is	 ﾠ still	 ﾠ
tethered	 ﾠ and,	 ﾠ when	 ﾠ the	 ﾠ deployment	 ﾠ team	 ﾠ and	 ﾠ pilots	 ﾠ are	 ﾠ ready;	 ﾠ the	 ﾠ
Seaglider	 ﾠcan	 ﾠsimply	 ﾠbe	 ﾠun-ﾭ‐tethered	 ﾠand	 ﾠbegin	 ﾠits	 ﾠmission.	 ﾠWhere	 ﾠthe	 ﾠuse	 ﾠof	 ﾠ
a	 ﾠ small	 ﾠ boat	 ﾠ is	 ﾠ not	 ﾠ possible,	 ﾠ and	 ﾠ Seagliders	 ﾠ are	 ﾠ deployed	 ﾠ from	 ﾠ ships,	 ﾠ a	 ﾠ
winch	 ﾠis	 ﾠrequired	 ﾠto	 ﾠlower	 ﾠthem	 ﾠinto	 ﾠthe	 ﾠwater.	 ﾠOn	 ﾠthe	 ﾠRRS	 ﾠJames	 ﾠCook,	 ﾠthe	 ﾠ
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 ﾠtonne	 ﾠRotzler	 ﾠwinch	 ﾠ(located	 ﾠon	 ﾠthe	 ﾠStarboard	 ﾠA	 ﾠframe	 ﾠaft)	 ﾠwas	 ﾠused	 ﾠto	 ﾠ
lower	 ﾠthem	 ﾠinto	 ﾠthe	 ﾠwater.	 ﾠThis	 ﾠposes	 ﾠrisk	 ﾠof	 ﾠdamage	 ﾠto	 ﾠthe	 ﾠSeaglider	 ﾠand	 ﾠa	 ﾠ
more	 ﾠreliable	 ﾠmethod	 ﾠof	 ﾠdeployment	 ﾠfrom	 ﾠships	 ﾠis	 ﾠrequired.	 ﾠ
Deployment	 ﾠ–	 ﾠThe	 ﾠRigid	 ﾠRope	 ﾠTechnique	 ﾠ
Following	 ﾠthe	 ﾠproblems	 ﾠencountered	 ﾠwith	 ﾠthe	 ﾠdeployment	 ﾠtechniques	 ﾠon	 ﾠ




On	 ﾠprevious	 ﾠdeployments,	 ﾠthe	 ﾠrope	 ﾠhas	 ﾠwound	 ﾠaround	 ﾠthe	 ﾠantenna	 ﾠof	 ﾠthe	 ﾠ
seaglider	 ﾠand,	 ﾠon	 ﾠoccasion	 ﾠsnapped	 ﾠthe	 ﾠantenna	 ﾠthrough	 ﾠthe	 ﾠrolling	 ﾠmotion	 ﾠ
of	 ﾠthe	 ﾠship.	 ﾠA	 ﾠmethod	 ﾠwas	 ﾠrequired	 ﾠwhich	 ﾠenabled	 ﾠthe	 ﾠsafe	 ﾠdeployment	 ﾠof	 ﾠ
Seagliders	 ﾠwhilst	 ﾠminimising	 ﾠdamage	 ﾠ
	 ﾠThe	 ﾠRigid	 ﾠRope	 ﾠtechnique	 ﾠinvolves	 ﾠpassing	 ﾠa	 ﾠlength	 ﾠof	 ﾠrope	 ﾠthrough	 ﾠtwo	 ﾠ2	 ﾠ
m	 ﾠlengths	 ﾠof	 ﾠ25mm	 ﾠflexi-ﾭ‐pipe,	 ﾠas	 ﾠused	 ﾠin	 ﾠhousehold	 ﾠplumbing.	 ﾠThe	 ﾠ2	 ﾠm	 ﾠ
lengths	 ﾠof	 ﾠflexi-ﾭ‐pipe	 ﾠact	 ﾠas	 ﾠa	 ﾠsheath	 ﾠto	 ﾠkeep	 ﾠthe	 ﾠrope	 ﾠrigid	 ﾠand	 ﾠeliminate	 ﾠ
tangling	 ﾠaround	 ﾠthe	 ﾠantenna.	 ﾠLoops	 ﾠare	 ﾠtied	 ﾠat	 ﾠeither	 ﾠto	 ﾠact	 ﾠas	 ﾠa	 ﾠmeans	 ﾠof	 ﾠ
fixing	 ﾠthe	 ﾠsling	 ﾠto	 ﾠthe	 ﾠSea-ﾭ‐Catch	 ﾠrelease	 ﾠmechanism.	 ﾠThe	 ﾠSeaglider	 ﾠthen	 ﾠsits	 ﾠ
between	 ﾠ the	 ﾠ two	 ﾠ lengths	 ﾠ of	 ﾠ pipe,	 ﾠ creating	 ﾠ a	 ﾠ sling	 ﾠ through	 ﾠ which	 ﾠ the	 ﾠ
Seaglider	 ﾠcan	 ﾠbe	 ﾠsupported	 ﾠduring	 ﾠwinch	 ﾠoperations.	 ﾠA	 ﾠsea-ﾭ‐catch	 ﾠrelease	 ﾠ
hook	 ﾠ is	 ﾠ attached	 ﾠ to	 ﾠ the	 ﾠ end	 ﾠ of	 ﾠ the	 ﾠ winch	 ﾠ and	 ﾠ one	 ﾠ loop	 ﾠ of	 ﾠ the	 ﾠ sling	 ﾠ is	 ﾠ
permanently	 ﾠfixed	 ﾠto	 ﾠthe	 ﾠwire	 ﾠwith	 ﾠa	 ﾠshackle	 ﾠand	 ﾠcannot	 ﾠbe	 ﾠreleased.	 ﾠThe	 ﾠ
other	 ﾠ loop	 ﾠ is	 ﾠ attached	 ﾠ to	 ﾠ the	 ﾠ release	 ﾠ eye	 ﾠ of	 ﾠ the	 ﾠ sea-ﾭ‐catch.	 ﾠ When	 ﾠ the	 ﾠ
deployment	 ﾠteam	 ﾠis	 ﾠsatisfied	 ﾠthat	 ﾠthe	 ﾠSeaglider	 ﾠis	 ﾠready	 ﾠto	 ﾠdeploy,	 ﾠthe	 ﾠsea-ﾭ‐
catch	 ﾠreleases	 ﾠthe	 ﾠSeaglider.	 ﾠOn	 ﾠthese	 ﾠdeployments	 ﾠthe	 ﾠSeaglider	 ﾠreleased	 ﾠ
from	 ﾠthe	 ﾠsling	 ﾠimmediately	 ﾠupon	 ﾠthe	 ﾠfairing	 ﾠfilling	 ﾠwith	 ﾠwater	 ﾠand	 ﾠthe	 ﾠSea-ﾭ‐
catch	 ﾠ release	 ﾠ was	 ﾠ not	 ﾠ required.	 ﾠ It	 ﾠ should	 ﾠ however,	 ﾠ be	 ﾠ noted	 ﾠ that	 ﾠ if	 ﾠ the	 ﾠ
Seaglider	 ﾠneeds	 ﾠto	 ﾠbe	 ﾠrecovered	 ﾠfor	 ﾠany	 ﾠreason	 ﾠ(e.g	 ﾠbuoyancy	 ﾠtesting),	 ﾠthen	 ﾠ
a	 ﾠheavy	 ﾠduty	 ﾠcable	 ﾠtie	 ﾠshould	 ﾠbe	 ﾠused	 ﾠto	 ﾠbind	 ﾠthe	 ﾠtwo	 ﾠropes	 ﾠtogether	 ﾠand	 ﾠ
prevent	 ﾠrelease	 ﾠof	 ﾠthe	 ﾠSeaglider.	 ﾠThis	 ﾠbuoyancy	 ﾠtest	 ﾠmethod	 ﾠwas	 ﾠused	 ﾠfor	 ﾠ




Figure	 ﾠ23:	 ﾠDeployment	 ﾠof	 ﾠSG510	 ﾠUsing	 ﾠRigid	 ﾠRope	 ﾠand	 ﾠRotzler	 ﾠWinch	 ﾠ
 
Figure 24: Close-up of Deployment Sling showing Attachment around Tail-fin for Ease of 
Release 
 
Sea-Catch release  
Rope sheathed with 
two lengths of 25mm 
plastic pipe to 
maintain rigidity 
Sea-Catch release line 
Rope around tail-fin 





Figure	 ﾠ25:	 ﾠBuoyancy	 ﾠTesting	 ﾠof	 ﾠSG566	 ﾠPrior	 ﾠto	 ﾠDeployment	 ﾠ
 
Recovery	 ﾠ–	 ﾠThe	 ﾠRecovery	 ﾠLoop	 ﾠ
A	 ﾠ10m	 ﾠcarbon	 ﾠfibre	 ﾠpole	 ﾠwas	 ﾠmodified	 ﾠto	 ﾠenable	 ﾠattachment	 ﾠof	 ﾠa	 ﾠplastic	 ﾠ
loop.	 ﾠThe	 ﾠplastic	 ﾠloop	 ﾠwas	 ﾠmade	 ﾠfrom	 ﾠ15mm	 ﾠflexi	 ﾠpipe	 ﾠand	 ﾠhad	 ﾠspring	 ﾠclips	 ﾠ
screwed	 ﾠinside	 ﾠthe	 ﾠloop	 ﾠto	 ﾠhold	 ﾠthe	 ﾠrope	 ﾠin	 ﾠplace.	 ﾠThe	 ﾠpole	 ﾠis	 ﾠextended	 ﾠto	 ﾠ
reach	 ﾠthe	 ﾠwater	 ﾠlevel	 ﾠand,	 ﾠonce	 ﾠthe	 ﾠSeaglider	 ﾠis	 ﾠalongside,	 ﾠthe	 ﾠloop	 ﾠis	 ﾠplaced	 ﾠ
over	 ﾠthe	 ﾠSeagliders	 ﾠantenna,	 ﾠmaking	 ﾠsure	 ﾠto	 ﾠgo	 ﾠbeyond	 ﾠthe	 ﾠtail-ﾭ‐fin.	 ﾠThe	 ﾠrope	 ﾠ
is	 ﾠthen	 ﾠpulled	 ﾠto	 ﾠrelease	 ﾠit	 ﾠfrom	 ﾠthe	 ﾠspring	 ﾠclips	 ﾠand	 ﾠtighten	 ﾠaround	 ﾠthe	 ﾠ
tailfin	 ﾠ of	 ﾠ the	 ﾠ glider.	 ﾠ Care	 ﾠ should	 ﾠ be	 ﾠ maintained	 ﾠ to	 ﾠ avoid	 ﾠ the	 ﾠ Seaglider	 ﾠ
crashing	 ﾠagainst	 ﾠthe	 ﾠside	 ﾠof	 ﾠthe	 ﾠship,	 ﾠwhile	 ﾠa	 ﾠloop	 ﾠis	 ﾠtied	 ﾠinto	 ﾠthe	 ﾠrope	 ﾠas	 ﾠa	 ﾠ
lifting	 ﾠpoint.	 ﾠThe	 ﾠSeaglider	 ﾠcan	 ﾠnow	 ﾠbe	 ﾠlifted	 ﾠon	 ﾠboard	 ﾠthe	 ﾠship	 ﾠusing	 ﾠthe	 ﾠ
Rotzler	 ﾠwinch.	 ﾠA	 ﾠcradle	 ﾠshould	 ﾠbe	 ﾠavailable	 ﾠto	 ﾠsupport	 ﾠthe	 ﾠglider	 ﾠonce	 ﾠon	 ﾠ
deck.	 ﾠ
   
The	 ﾠropes	 ﾠare	 ﾠcable	 ﾠtied	 ﾠ
together	 ﾠto	 ﾠprevent	 ﾠthe	 ﾠ
accidental	 ﾠrelease	 ﾠof	 ﾠthe	 ﾠ
Seaglider	 ﾠduring	 ﾠ
buoyancy	 ﾠtesting.	 ﾠ





Figure	 ﾠ26:	 ﾠSG566	 ﾠRecovered	 ﾠby	 ﾠthe	 ﾠRecovery	 ﾠLoop 
 
Chlorophyll	 ﾠSamples	 ﾠ
Chlorophyll	 ﾠsamples	 ﾠwere	 ﾠtaken	 ﾠfrom	 ﾠthe	 ﾠship	 ﾠdeployed	 ﾠcalibration	 ﾠCTDs	 ﾠ
used	 ﾠ to	 ﾠ calibrate	 ﾠ the	 ﾠ Wetlabs	 ﾠ chlorophyll	 ﾠ sensors	 ﾠ on	 ﾠ board	 ﾠ the	 ﾠ two	 ﾠ
Seagliders	 ﾠwhich	 ﾠwere	 ﾠdeployed	 ﾠand	 ﾠrecovered.	 ﾠ
Nutrient	 ﾠSamples	 ﾠ
Nutrient	 ﾠsamples	 ﾠwere	 ﾠtaken	 ﾠfrom	 ﾠthe	 ﾠtwo	 ﾠstations	 ﾠaround	 ﾠthe	 ﾠSeaglider	 ﾠ
deployment/recovery	 ﾠarea.	 ﾠ	 ﾠ
Oxygen	 ﾠAnalysis	 ﾠ
Oxygen	 ﾠ samples	 ﾠ were	 ﾠ taken	 ﾠ from	 ﾠ five	 ﾠ stations	 ﾠ around	 ﾠ the	 ﾠ Seaglider	 ﾠ
deployment/recovery	 ﾠ area.	 ﾠ Samples	 ﾠ were	 ﾠ taken	 ﾠ by	 ﾠ inverting	 ﾠ the	 ﾠ glass	 ﾠ
bottle	 ﾠand	 ﾠrinsing	 ﾠit	 ﾠfor	 ﾠ30-ﾭ‐40	 ﾠseconds	 ﾠwith	 ﾠseawater	 ﾠfrom	 ﾠthe	 ﾠsame	 ﾠNiskin	 ﾠ
bottle	 ﾠ as	 ﾠ sampled.	 ﾠ Once	 ﾠ rinsed,	 ﾠ the	 ﾠ bottle	 ﾠ was	 ﾠ gently	 ﾠ reoriented	 ﾠ and	 ﾠ
completely	 ﾠfilled	 ﾠwith	 ﾠan	 ﾠamount	 ﾠof	 ﾠwater	 ﾠ2-ﾭ‐3	 ﾠtimes	 ﾠthe	 ﾠbottle	 ﾠvolume.	 ﾠThe	 ﾠ
excess	 ﾠof	 ﾠwater	 ﾠwas	 ﾠleft	 ﾠto	 ﾠoverflow,	 ﾠand	 ﾠthe	 ﾠbottle	 ﾠwas	 ﾠchecked	 ﾠfor	 ﾠthe	 ﾠ
absence	 ﾠ of	 ﾠ bubbles.	 ﾠ 1.00	 ﾠ cm3	 ﾠ of	 ﾠ 3.0	 ﾠ mol	 ﾠ dm-ﾭ‐3	 ﾠ Manganese	 ﾠ Chloride	 ﾠ
Tetrahydrate	 ﾠ(MnCl2)	 ﾠand	 ﾠ1.00	 ﾠcm3	 ﾠ4.0	 ﾠmol	 ﾠdm-ﾭ‐3	 ﾠSodium	 ﾠIodide/	 ﾠ8.0	 ﾠmol	 ﾠ
dm-ﾭ‐3	 ﾠSodium	 ﾠHydroxide	 ﾠ(NaOH/NaI)	 ﾠwas	 ﾠadded	 ﾠto	 ﾠfix	 ﾠthe	 ﾠoxygen.	 ﾠBottles	 ﾠ
were	 ﾠsubsequently	 ﾠsealed	 ﾠwith	 ﾠthe	 ﾠcorresponding	 ﾠstopper	 ﾠand	 ﾠvigorously	 ﾠ
shaken	 ﾠto	 ﾠmix	 ﾠthe	 ﾠreagent	 ﾠwith	 ﾠthe	 ﾠsample.	 ﾠThe	 ﾠShaking	 ﾠwas	 ﾠrepeated	 ﾠafter	 ﾠ 
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20-ﾭ‐30	 ﾠmin	 ﾠand	 ﾠthen	 ﾠthe	 ﾠbottles	 ﾠwere	 ﾠleft	 ﾠfor	 ﾠ12	 ﾠhours	 ﾠ-ﾭ‐1	 ﾠday	 ﾠto	 ﾠlet	 ﾠthe	 ﾠ
precipitate	 ﾠsettle	 ﾠat	 ﾠthe	 ﾠbottom.	 ﾠThe	 ﾠstopper	 ﾠwas	 ﾠthen	 ﾠremoved	 ﾠand	 ﾠ1.00	 ﾠ
cm3	 ﾠ of	 ﾠ 5.0	 ﾠ mol	 ﾠ dm-ﾭ‐3	 ﾠ Sulphuric	 ﾠ acid	 ﾠ (H2SO4)	 ﾠ was	 ﾠ added	 ﾠ to	 ﾠ the	 ﾠ sample	 ﾠ
together	 ﾠwith	 ﾠa	 ﾠmagnetic	 ﾠstir	 ﾠbar.	 ﾠThe	 ﾠtitration	 ﾠwas	 ﾠperformed	 ﾠwith	 ﾠ0.20	 ﾠ
mol	 ﾠdm-ﾭ‐3	 ﾠSodium	 ﾠthiosulfate	 ﾠpentahydrate	 ﾠ(Na2S2O3.	 ﾠ5H2O)	 ﾠafter	 ﾠmost	 ﾠof	 ﾠ
the	 ﾠprecipitate	 ﾠhas	 ﾠdissolved,	 ﾠliberating	 ﾠiodine	 ﾠuntil	 ﾠthe	 ﾠequivalence	 ﾠpoint	 ﾠ
was	 ﾠreached.	 ﾠ	 ﾠ
Burettes	 ﾠwere	 ﾠflushed	 ﾠbefore	 ﾠeach	 ﾠtitration	 ﾠto	 ﾠget	 ﾠrid	 ﾠof	 ﾠthe	 ﾠbubbles	 ﾠfor	 ﾠat	 ﾠ
least	 ﾠ5	 ﾠminutes	 ﾠ(10	 ﾠminutes	 ﾠwhen	 ﾠfirst	 ﾠunpacked).	 ﾠ
Sodium	 ﾠthiosulfate	 ﾠstandardization	 ﾠwas	 ﾠperformed	 ﾠthree	 ﾠtimes	 ﾠduring	 ﾠthe	 ﾠ
cruise.	 ﾠIn	 ﾠthis	 ﾠcase	 ﾠMilliQ	 ﾠwater	 ﾠwas	 ﾠpoured	 ﾠinto	 ﾠan	 ﾠiodine	 ﾠflask	 ﾠwith	 ﾠa	 ﾠ
magnetic	 ﾠstirring	 ﾠbar.	 ﾠThen	 ﾠreagents	 ﾠwere	 ﾠadded	 ﾠin	 ﾠthe	 ﾠorder	 ﾠof	 ﾠ1.000	 ﾠcm3	 ﾠ
of	 ﾠ"standard"	 ﾠ23.36	 ﾠmol	 ﾠdm-ﾭ‐3	 ﾠPotassium	 ﾠIodide	 ﾠ(KIO3)	 ﾠsolution	 ﾠby	 ﾠDosimat,	 ﾠ
1.00	 ﾠcm3	 ﾠof	 ﾠH2SO4	 ﾠ5	 ﾠmol	 ﾠdm-ﾭ‐1,	 ﾠ1.00	 ﾠcm3	 ﾠof	 ﾠthe	 ﾠNaOH/NaI	 ﾠand	 ﾠ1.00	 ﾠcm3	 ﾠof	 ﾠ
MnCl2.	 ﾠFlasks	 ﾠwere	 ﾠthen	 ﾠfilled	 ﾠto	 ﾠthe	 ﾠneck	 ﾠwith	 ﾠMilliQ.	 ﾠSolution	 ﾠwas	 ﾠtitrated	 ﾠ
to	 ﾠthe	 ﾠequivalence	 ﾠpoint	 ﾠwith	 ﾠNa2S2O3	 ﾠand	 ﾠfinal	 ﾠvolume	 ﾠof	 ﾠtitrant	 ﾠadded	 ﾠwas	 ﾠ
recorded.	 ﾠ
Blank	 ﾠdetermination	 ﾠwas	 ﾠperformed	 ﾠthree	 ﾠtimes	 ﾠduring	 ﾠthe	 ﾠcruise.	 ﾠMilliQ	 ﾠ
water	 ﾠwas	 ﾠpoured	 ﾠinto	 ﾠan	 ﾠiodine	 ﾠflask,	 ﾠtogether	 ﾠwith	 ﾠa	 ﾠmagnetic	 ﾠstirring	 ﾠ
bar.	 ﾠ1.000	 ﾠcm3	 ﾠof	 ﾠ"blank"	 ﾠKIO3	 ﾠsolution	 ﾠ(by	 ﾠpipette),	 ﾠ1.00	 ﾠcm3	 ﾠof	 ﾠH2SO4	 ﾠ5	 ﾠ
mol	 ﾠdm-ﾭ‐1,	 ﾠ1.00	 ﾠcm3	 ﾠof	 ﾠthe	 ﾠNaOH/NaI	 ﾠand	 ﾠ1.00	 ﾠcm3	 ﾠof	 ﾠMnCl2	 ﾠwas	 ﾠthen	 ﾠadded.	 ﾠ
The	 ﾠFlask	 ﾠwas	 ﾠfilled	 ﾠto	 ﾠthe	 ﾠneck	 ﾠwith	 ﾠMilliQ	 ﾠwater.	 ﾠThe	 ﾠSolution	 ﾠwas	 ﾠtitrated	 ﾠ
to	 ﾠthe	 ﾠequivalence	 ﾠpoint	 ﾠwith	 ﾠNa2S2O3	 ﾠand	 ﾠfinal	 ﾠvolume	 ﾠof	 ﾠtitrant	 ﾠadded	 ﾠwas	 ﾠ
recorded.	 ﾠ An	 ﾠ additional	 ﾠ 1.000	 ﾠ cm3	 ﾠ of	 ﾠ "blank"	 ﾠ KIO3	 ﾠ was	 ﾠ pipetted	 ﾠ in	 ﾠ the	 ﾠ
solution	 ﾠand	 ﾠthe	 ﾠtitration	 ﾠwas	 ﾠrepeated.	 ﾠBlank	 ﾠvolume	 ﾠwas	 ﾠmeasured	 ﾠas	 ﾠthe	 ﾠ
difference	 ﾠbetween	 ﾠthe	 ﾠfirst	 ﾠand	 ﾠsecond	 ﾠNa2S2O3	 ﾠtitrant	 ﾠvolume.	 ﾠ
6  Sediment	 ﾠTrap	 ﾠMooring	 ﾠPAP#3	 ﾠ
Corinne	 ﾠPebody	 ﾠ
6.1  Recovery	 ﾠ
The	 ﾠPAP#3	 ﾠsediment	 ﾠtrap	 ﾠmooring	 ﾠwas	 ﾠrecovered	 ﾠon	 ﾠ20th	 ﾠMay	 ﾠ2013.	 ﾠTraps	 ﾠ
A,	 ﾠB	 ﾠand	 ﾠC	 ﾠwere	 ﾠrecovered	 ﾠsuccessfully,	 ﾠalthough	 ﾠtrap	 ﾠC	 ﾠwas	 ﾠdelayed	 ﾠa	 ﾠlittle	 ﾠ
by	 ﾠa	 ﾠtangle	 ﾠwith	 ﾠthe	 ﾠmicrocat	 ﾠwhich	 ﾠshould	 ﾠhave	 ﾠbeen	 ﾠdeeper	 ﾠthan	 ﾠthe	 ﾠtrap	 ﾠ
but	 ﾠwas	 ﾠrecovered	 ﾠfirst.	 ﾠIt	 ﾠwas	 ﾠapparent	 ﾠimmediately	 ﾠthat	 ﾠthere	 ﾠhad	 ﾠbeen	 ﾠ 
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some	 ﾠvery	 ﾠhigh	 ﾠflux	 ﾠevents	 ﾠduring	 ﾠsummer	 ﾠ2012,	 ﾠwith	 ﾠbottles	 ﾠbeing	 ﾠvery	 ﾠ
nearly	 ﾠfull	 ﾠin	 ﾠcorresponding	 ﾠbottles	 ﾠon	 ﾠall	 ﾠthree	 ﾠtraps.	 ﾠ
 
The	 ﾠtraps	 ﾠwere	 ﾠrecovered	 ﾠin	 ﾠthe	 ﾠevening	 ﾠwith	 ﾠtrap	 ﾠC	 ﾠmaking	 ﾠit	 ﾠon	 ﾠdeck	 ﾠat	 ﾠ
23:02.	 ﾠ	 ﾠThe	 ﾠtraps	 ﾠwere	 ﾠcovered	 ﾠand	 ﾠmade	 ﾠsafe	 ﾠso	 ﾠthe	 ﾠbottles	 ﾠcould	 ﾠbe	 ﾠsafely	 ﾠ
removed	 ﾠthe	 ﾠfollowing	 ﾠday.	 ﾠ
The	 ﾠbottles	 ﾠwere	 ﾠremoved	 ﾠand	 ﾠa	 ﾠlid	 ﾠscrewed	 ﾠon	 ﾠbefore	 ﾠremoving	 ﾠto	 ﾠthe	 ﾠ
chemical	 ﾠlab.	 ﾠ
The	 ﾠbottles	 ﾠwere	 ﾠphotographed	 ﾠ(see	 ﾠFigure	 ﾠ28),	 ﾠthe	 ﾠpH	 ﾠchecked	 ﾠand	 ﾠthe	 ﾠ
height	 ﾠof	 ﾠthe	 ﾠflux	 ﾠmeasured.	 ﾠThen	 ﾠ1ml	 ﾠof	 ﾠformalin	 ﾠwas	 ﾠadded	 ﾠbefore	 ﾠthe	 ﾠ








Both	 ﾠtraps	 ﾠA	 ﾠ(3000m)	 ﾠand	 ﾠC	 ﾠ(100mab)	 ﾠshow	 ﾠsimilar	 ﾠflux	 ﾠprofiles.	 ﾠIn	 ﾠboth	 ﾠ
traps	 ﾠthe	 ﾠfirst	 ﾠnine	 ﾠbottles	 ﾠwere	 ﾠprogrammed	 ﾠto	 ﾠtrap	 ﾠfor	 ﾠtwo	 ﾠweeks	 ﾠonly,	 ﾠ
starting	 ﾠfrom	 ﾠMay	 ﾠ2012.	 ﾠThey	 ﾠshow	 ﾠa	 ﾠslight	 ﾠflux	 ﾠinitially	 ﾠincreasing	 ﾠsteadily	 ﾠ
until	 ﾠAugust	 ﾠwhen	 ﾠthere	 ﾠwas	 ﾠa	 ﾠlarge	 ﾠflux	 ﾠbetween	 ﾠ19th	 ﾠAugust	 ﾠ2012	 ﾠand	 ﾠ2nd	 ﾠ
September	 ﾠ2012.	 ﾠThese	 ﾠmay	 ﾠturn	 ﾠout	 ﾠto	 ﾠbe	 ﾠsome	 ﾠof	 ﾠthe	 ﾠlargest	 ﾠfluxes	 ﾠwe	 ﾠ
have	 ﾠever	 ﾠrecorded	 ﾠat	 ﾠPAP.	 ﾠ	 ﾠ
The	 ﾠdata	 ﾠloggers	 ﾠwere	 ﾠdownloaded	 ﾠhowever,	 ﾠtrap	 ﾠB	 ﾠ(s/n	 ﾠ520)	 ﾠwouldn’t	 ﾠ
download	 ﾠproperly	 ﾠthough	 ﾠit	 ﾠdid	 ﾠappear	 ﾠto	 ﾠbe	 ﾠon	 ﾠthe	 ﾠcorrect	 ﾠbottle	 ﾠso	 ﾠhas	 ﾠ
apparently	 ﾠturned	 ﾠas	 ﾠprogrammed	 ﾠthroughout	 ﾠthe	 ﾠdeployment.	 ﾠ
 
LXV trap A 3000m PAP  




 Event 01 of 22 @ 05/06/2012 12:00:00 
 Event 02 of 22 @ 05/20/2012 12:00:00 
 Event 03 of 22 @ 06/03/2012 12:00:00 
 Event 04 of 22 @ 06/17/2012 12:00:00 
 Event 05 of 22 @ 07/01/2012 12:00:00 
 Event 06 of 22 @ 07/15/2012 12:00:00 
 Event 07 of 22 @ 07/29/2012 12:00:00 
 Event 08 of 22 @ 08/12/2012 12:00:00 
 Event 09 of 22 @ 08/26/2012 12:00:00 
 Event 10 of 22 @ 09/09/2012 12:00:00 
 Event 11 of 22 @ 09/30/2012 12:00:00 
 Event 12 of 22 @ 10/21/2012 12:00:00 
 Event 13 of 22 @ 11/25/2012 12:00:00 
 Event 14 of 22 @ 12/30/2012 12:00:00 
 Event 15 of 22 @ 02/03/2013 12:00:00 
 Event 16 of 22 @ 03/10/2013 12:00:00 
 Event 17 of 22 @ 04/07/2013 12:00:00 
 Event 18 of 22 @ 04/28/2013 12:00:00 
 Event 19 of 22 @ 05/19/2013 12:00:00 
 Event 20 of 22 @ 06/09/2013 12:00:00 
 Event 21 of 22 @ 06/30/2013 12:00:00 




 PAP trap C 100mab 
 2012-2013 
 
 Event 01 of 22 @ 05/06/2012 12:00:00 
 Event 02 of 22 @ 05/20/2012 12:00:00 
 Event 03 of 22 @ 06/03/2012 12:00:00 
 Event 04 of 22 @ 06/17/2012 12:00:00 
 Event 05 of 22 @ 07/01/2012 12:00:00 
 Event 06 of 22 @ 07/15/2012 12:00:00 
 Event 07 of 22 @ 07/29/2012 12:00:00 
 Event 08 of 22 @ 08/12/2012 12:00:00 
 Event 09 of 22 @ 08/26/2012 12:00:00 
 Event 10 of 22 @ 09/09/2012 12:00:00 
 Event 11 of 22 @ 09/30/2012 12:00:00 
 Event 12 of 22 @ 10/21/2012 12:00:00 
 Event 13 of 22 @ 11/25/2012 12:00:00 
 Event 14 of 22 @ 12/30/2012 12:00:00 
 Event 15 of 22 @ 02/03/2013 12:00:00 
 Event 16 of 22 @ 03/10/2013 12:00:00 
 Event 17 of 22 @ 04/07/2013 12:00:00 
 Event 18 of 22 @ 04/28/2013 12:00:00 
 Event 19 of 22 @ 05/19/2013 12:00:00 
 Event 20 of 22 @ 06/09/2013 12:00:00 
 Event 21 of 22 @ 06/30/2013 12:00:00 
 Event 22 of 22 @ 07/21/2013 12:00:00 
 
	 ﾠ
6.2  Deployment	 ﾠ
Deployment	 ﾠ of	 ﾠ PAP#3	 ﾠ was	 ﾠ on	 ﾠ 21st	 ﾠ April	 ﾠ 2013,	 ﾠ this	 ﾠ was	 ﾠ apparently	 ﾠ
successful.	 ﾠThree	 ﾠtraps	 ﾠhad	 ﾠinitially	 ﾠbeen	 ﾠprogrammed	 ﾠto	 ﾠopen	 ﾠat	 ﾠmidday	 ﾠ
on	 ﾠ21st	 ﾠApril	 ﾠ2013,	 ﾠbut	 ﾠbecause	 ﾠthey	 ﾠwere	 ﾠunlikely	 ﾠto	 ﾠbe	 ﾠin	 ﾠposition	 ﾠby	 ﾠthat	 ﾠ
time,	 ﾠthey	 ﾠwere	 ﾠall	 ﾠreprogrammed	 ﾠto	 ﾠopen	 ﾠon	 ﾠ22nd	 ﾠApril	 ﾠ2013	 ﾠat	 ﾠmidday.	 ﾠ
We	 ﾠare	 ﾠalso	 ﾠdeploying	 ﾠan	 ﾠadditional	 ﾠinverted	 ﾠtrap	 ﾠat	 ﾠ3000m.	 ﾠThis	 ﾠtrap	 ﾠ(D)	 ﾠ
was	 ﾠdeployed	 ﾠinverted	 ﾠand	 ﾠthe	 ﾠpreservative	 ﾠwas	 ﾠprepared	 ﾠusing	 ﾠhyposaline	 ﾠ
Sediment	 ﾠTrap	 ﾠPreservative.	 ﾠ	 ﾠIts	 ﾠrole	 ﾠis	 ﾠto	 ﾠattempt	 ﾠto	 ﾠcollect	 ﾠany	 ﾠupward	 ﾠ
flux,	 ﾠ for	 ﾠ example	 ﾠ buoyant	 ﾠ eggs	 ﾠ of	 ﾠ benthic	 ﾠ organisms.	 ﾠ The	 ﾠ fourth	 ﾠ trap	 ﾠ
logging/control	 ﾠunit	 ﾠwas	 ﾠunable	 ﾠto	 ﾠturn	 ﾠthe	 ﾠcarousel	 ﾠto	 ﾠtop	 ﾠup	 ﾠthe	 ﾠbottles.	 ﾠ 
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When	 ﾠ examined	 ﾠ by	 ﾠ sea	 ﾠ systems	 ﾠ (Chris	 ﾠ Crowe)	 ﾠ the	 ﾠ circuit	 ﾠ board	 ﾠ was	 ﾠ
slightly	 ﾠcorroded	 ﾠso	 ﾠthe	 ﾠlogger	 ﾠ(S/N:	 ﾠML12432-ﾭ‐04)	 ﾠfrom	 ﾠa	 ﾠrecovered	 ﾠtrap	 ﾠ




 LXVIII A 
 PAP 3000M JC085 
 2013/14 
 
Event   1 of  22 = 04/22/113  12:00:00 
 Event   2 of  22 = 05/05/113  12:00:00 
 Event   3 of  22 = 05/19/113  12:00:00 
 Event   4 of  22 = 06/02/113  12:00:00 
 Event   5 of  22 = 06/16/113  12:00:00 
 Event   6 of  22 = 06/30/113  12:00:00 
 Event   7 of  22 = 07/14/113  12:00:00 
 Event   8 of  22 = 07/28/113  12:00:00 
 Event   9 of  22 = 08/11/113  12:00:00 
 Event  10 of  22 = 08/25/113  12:00:00 
 Event  11 of  22 = 09/08/113  12:00:00 
 Event  12 of  22 = 09/29/113  12:00:00 
 Event  13 of  22 = 11/03/113  12:00:00 
 Event  14 of  22 = 12/08/113  12:00:00 
 Event  15 of  22 = 01/12/114  12:00:00 
 Event  16 of  22 = 02/16/114  12:00:00 
 Event  17 of  22 = 03/23/114  12:00:00 
 Event  18 of  22 = 04/13/114  12:00:00 
 Event  19 of  22 = 05/04/114  12:00:00 
 Event  20 of  22 = 05/25/114  12:00:00 
 Event  21 of  22 = 06/15/114  12:00:00 





 PAP 3000M JC085 
 2013/14 
 
Event  01 of 14 = 04/22/13  12:00:00 
Event  02 of 14 = 05/12/13  12:00:00 
Event  03 of 14 = 06/02/13  12:00:00 
Event  04 of 14 = 06/23/13  12:00:00 
Event  05 of 14 = 07/14/13  12:00:00  
Event  06 of 14 = 08/04/13  12:00:00 





Event  08 of 14 = 03/02/14  12:00:00 
Event  09 of 14 = 03/23/14  12:00:00 
 
Event  10 of 14 = 04/13/14  12:00:00   
Event  11 of 14 = 05/04/14  12:00:00 
Event  12 of 14 = 05/25/14  12:00:00 
Event  13 of 14 = 06/15/14  12:00:00 




 PAP 100MAB JC085 
 2013/14 
 
 Event   1 of  22 = 04/22/2013 12:00:00 
 Event   2 of  22 = 05/05/2013 12:00:00 
 Event   3 of  22 = 05/19/2013 12:00:00 
 Event   4 of  22 = 06/02/2013 12:00:00 
 Event   5 of  22 = 06/16/2013 12:00:00 
 Event   6 of  22 = 06/30/2013 12:00:00 
 Event   7 of  22 = 07/14/2013 12:00:00 
 Event   8 of  22 = 07/28/2013 12:00:00 
 Event   9 of  22 = 08/11/2013 12:00:00 
 Event  10 of  22 = 08/25/2013 12:00:00 
 Event  11 of  22 = 09/08/2013 12:00:00 
 Event  12 of  22 = 09/29/2013 12:00:00 
 Event  13 of  22 = 11/03/2013 12:00:00 
 Event  14 of  22 = 12/08/2013 12:00:00 
 Event  15 of  22 = 01/12/2014 12:00:00 
 Event  16 of  22 = 02/16/2014 12:00:00 
Event  17 of  22 = 03/23/2014 12:00:00 
 Event  18 of  22 = 04/13/2014 12:00:00 
 Event  19 of  22 = 05/04/2014 12:00:00 
 Event  20 of  22 = 05/25/2014 12:00:00 
 Event  21 of  22 = 06/15/2014 12:00:00 
 Event  22 of  22 = 07/06/2014 12:00:00 
Figure	 ﾠ29:	 ﾠTrap	 ﾠD,	 ﾠ
inverted	 ﾠand	 ﾠusing	 ﾠ
hyposaline	 ﾠSTP,	 ﾠ
showing	 ﾠthe	 ﾠ‘this	 ﾠway	 ﾠ
up’	 ﾠlabels	 ﾠto	 ﾠidentify	 ﾠit	 ﾠ




 LXVIII D INVERTED  
 PAP TRAP D3000M 
 JC085 2013/14 
 
 Event   1 of  22 = 04/22/2013 12:00:00 
 Event   2 of  22 = 05/05/2013 12:00:00 
 Event   3 of  22 = 05/19/2013 12:00:00 
 Event   4 of  22 = 06/02/2013 12:00:00 
 Event   5 of  22 = 06/16/2013 12:00:00 
 Event   6 of  22 = 06/30/2013 12:00:00 
 Event   7 of  22 = 07/14/2013 12:00:00 
 Event   8 of  22 = 07/28/2013 12:00:00 
 Event   9 of  22 = 08/11/2013 12:00:00 
 
Event  10 of  22 = 08/25/2013 12:00:00 
 Event  11 of  22 = 09/08/2013 12:00:00 
 Event  12 of  22 = 09/29/2013 12:00:00 
 Event  13 of  22 = 11/03/2013 12:00:00 
 Event  14 of  22 = 12/08/2013 12:00:00 
 Event  15 of  22 = 01/12/2014 12:00:00 
 Event  16 of  22 = 02/16/2014 12:00:00 
 Event  17 of  22 = 03/23/2014 12:00:00 
 Event  18 of  22 = 04/13/2014 12:00:00 
 Event  19 of  22 = 05/04/2014 12:00:00 
 Event  20 of  22 = 05/25/2014 12:00:00 
 Event  21 of  22 = 06/15/2014 12:00:00 
 Event  22 of  22 = 07/06/2014 12:00:00 
7  Zooplankton	 ﾠNet	 ﾠSampling	 ﾠ	 ﾠ
Corinne	 ﾠPebody	 ﾠ
The	 ﾠ WP2,	 ﾠ 200µm	 ﾠ net	 ﾠ was	 ﾠ weighted	 ﾠ with	 ﾠ
approximately	 ﾠ 8kg	 ﾠ of	 ﾠ weight,	 ﾠ the	 ﾠ bridles	 ﾠ were	 ﾠ
wire,	 ﾠbut	 ﾠthe	 ﾠstrings	 ﾠat	 ﾠthe	 ﾠside	 ﾠpermitted	 ﾠonly	 ﾠa	 ﾠ
small	 ﾠamount	 ﾠof	 ﾠweight.	 ﾠThe	 ﾠnet	 ﾠwas	 ﾠchecked	 ﾠfor	 ﾠ
twists	 ﾠand	 ﾠthat	 ﾠthe	 ﾠtap	 ﾠwas	 ﾠclosed,	 ﾠthen	 ﾠthe	 ﾠnet	 ﾠwas	 ﾠ
lowered	 ﾠ over	 ﾠ the	 ﾠ side.	 ﾠ Maximum	 ﾠ depth	 ﾠ was	 ﾠ
200meters	 ﾠwhere	 ﾠthe	 ﾠdeployment	 ﾠwas	 ﾠpaused	 ﾠfor	 ﾠ
a	 ﾠminute	 ﾠto	 ﾠallow	 ﾠthe	 ﾠnet	 ﾠto	 ﾠhang	 ﾠstraight	 ﾠbefore	 ﾠ
being	 ﾠbrought	 ﾠup	 ﾠat	 ﾠapprox.	 ﾠ10	 ﾠmetres	 ﾠper	 ﾠminute.	 ﾠ
The	 ﾠ after	 ﾠ starboard	 ﾠ A	 ﾠ frame	 ﾠ Rotzler	 ﾠ winch	 ﾠ was	 ﾠ
used,	 ﾠwith	 ﾠ225m	 ﾠof	 ﾠ8mm	 ﾠKevlar	 ﾠrope.	 ﾠThere	 ﾠwas	 ﾠ
no	 ﾠ speed	 ﾠ indicator	 ﾠ so	 ﾠ the	 ﾠ rate	 ﾠ was	 ﾠ therefore	 ﾠ
controlled	 ﾠby	 ﾠeye.	 ﾠOn	 ﾠrecovery	 ﾠthe	 ﾠnet	 ﾠwas	 ﾠhosed	 ﾠ
down	 ﾠfrom	 ﾠthe	 ﾠoutside	 ﾠwith	 ﾠfiltered	 ﾠseawater	 ﾠand	 ﾠ
the	 ﾠcod	 ﾠend	 ﾠemptied	 ﾠinto	 ﾠa	 ﾠwhite	 ﾠbucket.	 ﾠHosing	 ﾠ
was	 ﾠrepeated	 ﾠand	 ﾠtime	 ﾠallowed	 ﾠfor	 ﾠzooplankton	 ﾠto	 ﾠ
settle	 ﾠinto	 ﾠthe	 ﾠbottom	 ﾠof	 ﾠthe	 ﾠcod	 ﾠend.	 ﾠSamples	 ﾠwere	 ﾠ
then	 ﾠ either,	 ﾠ transferred	 ﾠ to	 ﾠ a1	 ﾠ litre	 ﾠ bottle	 ﾠ and	 ﾠ
preserved	 ﾠby	 ﾠadding	 ﾠborax	 ﾠbuffered	 ﾠformalin	 ﾠto	 ﾠan	 ﾠ
approximate	 ﾠ concentration	 ﾠ of	 ﾠ 5%.	 ﾠ Alternatively	 ﾠ
the	 ﾠsample	 ﾠwas	 ﾠsieved	 ﾠthrough	 ﾠa	 ﾠ200	 ﾠµm	 ﾠmesh	 ﾠand	 ﾠ




At	 ﾠNOC,	 ﾠformalin	 ﾠpreserved	 ﾠsamples	 ﾠwill	 ﾠbe	 ﾠsplit	 ﾠ
with	 ﾠa	 ﾠFolsom	 ﾠsplitter.	 ﾠA	 ﾠsub	 ﾠsample	 ﾠwill	 ﾠbe	 ﾠpicked	 ﾠ
to	 ﾠ remove	 ﾠ zooplankton	 ﾠ greater	 ﾠ than	 ﾠ 2mm.	 ﾠ
Remaining	 ﾠ meso	 ﾠ zooplankton	 ﾠ will	 ﾠ be	 ﾠ analysed	 ﾠ
using	 ﾠflow	 ﾠcam	 ﾠtechnology.	 ﾠ
 
 










preserved	 ﾠin	 ﾠformalin	 ﾠ2	 ﾠbottles	 ﾠ 	 ﾠ	 ﾠ
net	 ﾠshot	 ﾠ 19/04/2013	 ﾠ 22:10	 ﾠ 48	 ﾠ50.329	 ﾠ 16	 ﾠ31.127	 ﾠ
at	 ﾠdeepest	 ﾠpoint	 ﾠ 19/04/2013	 ﾠ 22:30	 ﾠ 	 ﾠ	 ﾠ 	 ﾠ	 ﾠ
at	 ﾠsurface	 ﾠ 19/04/2013	 ﾠ 22:50	 ﾠ 48	 ﾠ50.329	 ﾠ 16	 ﾠ31.127	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
Station	 ﾠ
ID	 ﾠ




samples	 ﾠinto	 ﾠfreezer	 ﾠ
	 ﾠ	 ﾠ 	 ﾠ	 ﾠ
net	 ﾠshot	 ﾠ 19/04/2013	 ﾠ 22:53	 ﾠ 48	 ﾠ50.329	 ﾠ 16	 ﾠ31.127	 ﾠ
at	 ﾠdeepest	 ﾠpoint	 ﾠ 19/04/2013	 ﾠ 23:00	 ﾠ 	 ﾠ	 ﾠ 	 ﾠ	 ﾠ
at	 ﾠsurface	 ﾠ 20/04/2013	 ﾠ 23:15	 ﾠ 48	 ﾠ50.330	 ﾠ 16	 ﾠ31.126	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ Station	 ﾠ
ID	 ﾠ




preserved	 ﾠin	 ﾠformalin	 ﾠ2	 ﾠbottles	 ﾠ
	 ﾠ	 ﾠ
net	 ﾠshot	 ﾠ 22/04/2013	 ﾠ 12:50	 ﾠ 48	 ﾠ59.31	 ﾠ 16	 ﾠ30.00	 ﾠ
at	 ﾠdeepest	 ﾠpoint	 ﾠ 22/04/2013	 ﾠ 12:56	 ﾠ
	 ﾠ 	 ﾠ at	 ﾠsurface	 ﾠ 25/04/2013	 ﾠ 13:15	 ﾠ 48	 ﾠ59.31	 ﾠ 16	 ﾠ30.00	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ Station	 ﾠ
ID	 ﾠ




preserved	 ﾠin	 ﾠfreezer,	 ﾠbut	 ﾠsome	 ﾠjellies	 ﾠ
net	 ﾠshot	 ﾠ 22/04/2013	 ﾠ 14:35	 ﾠ 48	 ﾠ59.31	 ﾠ 16	 ﾠ30.00	 ﾠ
at	 ﾠdeepest	 ﾠpoint	 ﾠ 22/04/2013	 ﾠ 14:45	 ﾠ
	 ﾠ 	 ﾠ at	 ﾠsurface	 ﾠ 22/04/2013	 ﾠ 14:57	 ﾠ 48	 ﾠ59.31	 ﾠ 16	 ﾠ30.00	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ Station	 ﾠ
ID	 ﾠ





preserved	 ﾠin	 ﾠformalin	 ﾠ2	 ﾠbottles	 ﾠ
	 ﾠ	 ﾠ
net	 ﾠshot	 ﾠ 22/04/2013	 ﾠ 15:03	 ﾠ 48	 ﾠ59.31	 ﾠ 16	 ﾠ30.00	 ﾠ
at	 ﾠdeepest	 ﾠpoint	 ﾠ 22/04/2013	 ﾠ 15:08	 ﾠ
	 ﾠ 	 ﾠ at	 ﾠsurface	 ﾠ 25/04/2013	 ﾠ 15:20	 ﾠ 48	 ﾠ59.31	 ﾠ 16	 ﾠ30.00	 ﾠ
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 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ Station	 ﾠ
ID	 ﾠ





preserved	 ﾠin	 ﾠformalin,	 ﾠnb	 ﾠlong	 ﾠpause	 ﾠon	 ﾠdeck	 ﾠto	 ﾠfind	 ﾠ
hose	 ﾠ
net	 ﾠshot	 ﾠ 24/04/2013	 ﾠ 11:05	 ﾠ 48	 ﾠ56.82	 ﾠ 16	 ﾠ35.98	 ﾠ
at	 ﾠdeepest	 ﾠpoint	 ﾠ 24/04/2013	 ﾠ 11:11	 ﾠ 	 ﾠ	 ﾠ 	 ﾠ	 ﾠ
at	 ﾠsurface	 ﾠ 24/04/2013	 ﾠ 11:44	 ﾠ 	 ﾠ	 ﾠ 	 ﾠ	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ Station	 ﾠ
ID	 ﾠ




samples	 ﾠinto	 ﾠfreezer	 ﾠ
	 ﾠ	 ﾠ 	 ﾠ	 ﾠ
net	 ﾠshot	 ﾠ 24/04/2013	 ﾠ 11:47	 ﾠ 48	 ﾠ56.82	 ﾠ 16	 ﾠ35.99	 ﾠ
at	 ﾠdeepest	 ﾠpoint	 ﾠ 24/04/2013	 ﾠ 11:50	 ﾠ
	 ﾠ
	 ﾠ	 ﾠ
at	 ﾠsurface	 ﾠ 24/04/2013	 ﾠ 12:03	 ﾠ 48	 ﾠ56.82	 ﾠ 16	 ﾠ35.99	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ Station	 ﾠ
ID	 ﾠ




preserved	 ﾠin	 ﾠformalin	 ﾠ3	 ﾠbottles	 ﾠ
	 ﾠ	 ﾠ
net	 ﾠshot	 ﾠ 25/04/2013	 ﾠ 00:28	 ﾠ 48	 ﾠ50.140	 ﾠ 16	 ﾠ31.604	 ﾠ
at	 ﾠdeepest	 ﾠpoint	 ﾠ 25/04/2013	 ﾠ 00:39	 ﾠ 48	 ﾠ50.141	 ﾠ 16	 ﾠ31.602	 ﾠ
at	 ﾠsurface	 ﾠ 25/04/2013	 ﾠ 00:48	 ﾠ 48	 ﾠ50.141	 ﾠ 16	 ﾠ31.604	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ Station	 ﾠ
ID	 ﾠ




preserved	 ﾠin	 ﾠformalin	 ﾠ2	 ﾠbottles	 ﾠ
	 ﾠ	 ﾠ
net	 ﾠshot	 ﾠ 25/04/2013	 ﾠ 00:54	 ﾠ 48	 ﾠ50.139	 ﾠ 16	 ﾠ31.600	 ﾠ
at	 ﾠdeepest	 ﾠpoint	 ﾠ 25/04/2013	 ﾠ 01:02	 ﾠ 48	 ﾠ50.140	 ﾠ 16	 ﾠ31.004	 ﾠ
at	 ﾠsurface	 ﾠ 25/04/2013	 ﾠ 01:15	 ﾠ 48	 ﾠ50.139	 ﾠ 16	 ﾠ31.604	 ﾠ
8  Benthic	 ﾠStudies	 ﾠ
Brian	 ﾠBett,	 ﾠDavid	 ﾠBailey,	 ﾠStefanie	 ﾠKaiser,	 ﾠJen	 ﾠDurden,	 ﾠZan	 ﾠMilligan,	 ﾠMatteo	 ﾠIchino,	 ﾠParis	 ﾠ
Stefanoudis	 ﾠand	 ﾠMadeleine	 ﾠBrasier	 ﾠ
The	 ﾠprimary	 ﾠobjective	 ﾠof	 ﾠthe	 ﾠbenthic	 ﾠteam	 ﾠwas	 ﾠto	 ﾠcontinue	 ﾠlong-ﾭ‐term	 ﾠtime-ﾭ‐
series	 ﾠ observations	 ﾠ of	 ﾠ the	 ﾠ benthos	 ﾠ and	 ﾠ demersal	 ﾠ fish	 ﾠ at	 ﾠ the	 ﾠ Porcupine	 ﾠ
Abyssal	 ﾠPlain	 ﾠSustained	 ﾠObservatory	 ﾠsite.	 ﾠThis	 ﾠprogramme	 ﾠdates	 ﾠback	 ﾠto	 ﾠ
RRS	 ﾠDiscovery	 ﾠcruise	 ﾠ185	 ﾠin	 ﾠ1989,	 ﾠwith	 ﾠearlier	 ﾠinvestigations	 ﾠof	 ﾠthe	 ﾠsite	 ﾠ
having	 ﾠ been	 ﾠ carried	 ﾠ out	 ﾠ from	 ﾠ RRS	 ﾠ Challenger	 ﾠ cruises	 ﾠ 6A	 ﾠ (1985)	 ﾠ and	 ﾠ 8	 ﾠ
(1986).	 ﾠ In	 ﾠ terms	 ﾠ of	 ﾠ the	 ﾠ ecology	 ﾠ of	 ﾠ abyssal	 ﾠ fauna,	 ﾠ this	 ﾠ site	 ﾠ has	 ﾠ an	 ﾠ 
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internationally	 ﾠunique	 ﾠlongevity	 ﾠof	 ﾠstudy.	 ﾠOur	 ﾠplanned	 ﾠoperations	 ﾠshould	 ﾠ
span	 ﾠthe	 ﾠfull	 ﾠsize	 ﾠspectrum	 ﾠof	 ﾠthe	 ﾠbenthos,	 ﾠfrom	 ﾠprokaryotes	 ﾠto	 ﾠfish.	 ﾠThe	 ﾠ
general	 ﾠlocation	 ﾠand	 ﾠsetting	 ﾠof	 ﾠthe	 ﾠstudy	 ﾠarea,	 ﾠcomprising	 ﾠabyssal	 ﾠplain	 ﾠand	 ﾠ
abyssal	 ﾠhills,	 ﾠis	 ﾠillustrated	 ﾠin	 ﾠthe	 ﾠchart	 ﾠbelow	 ﾠ(Figure	 ﾠ31).	 ﾠ
 
Figure	 ﾠ31:	 ﾠChart	 ﾠof	 ﾠStudy	 ﾠArea	 ﾠand	 ﾠBenthic	 ﾠOperations.	 ﾠ(Location	 ﾠNumbering	 ﾠRefers	 ﾠto	 ﾠ






8.1  Aims	 ﾠ
 Five	 ﾠMegacore	 ﾠdeployments	 ﾠat	 ﾠPAP	 ﾠcentral	 ﾠlocation	 ﾠ
 Two	 ﾠOtter	 ﾠtrawl	 ﾠ(OTSB14)	 ﾠdeployments	 ﾠin	 ﾠPAP	 ﾠtrawl	 ﾠarea	 ﾠ
 Recover	 ﾠBathysnap	 ﾠJC071-ﾭ‐043	 ﾠ(deployed	 ﾠ6	 ﾠMay	 ﾠ2012	 ﾠfrom	 ﾠJC071)	 ﾠ
 Deploy	 ﾠlong-ﾭ‐term	 ﾠBathysnap	 ﾠin	 ﾠPAP	 ﾠmooring	 ﾠarea	 ﾠ
 Two	 ﾠamphipod	 ﾠtrap	 ﾠdeployments	 ﾠin	 ﾠPAP	 ﾠmooring	 ﾠarea	 ﾠ
 
8.2  Megacorer	 ﾠ
OBE	 ﾠDeepseas	 ﾠGroup	 ﾠMegacorer	 ﾠwas	 ﾠrigged	 ﾠand	 ﾠoperated	 ﾠin	 ﾠconventional	 ﾠ
fashion	 ﾠ (with	 ﾠ 4	 ﾠ additional	 ﾠ lead	 ﾠ ballast	 ﾠ plates	 ﾠ fitted).	 ﾠ The	 ﾠ corer	 ﾠ was	 ﾠ
deployed	 ﾠwith	 ﾠan	 ﾠ8+2	 ﾠcore	 ﾠarrangement,	 ﾠi.e.	 ﾠwith	 ﾠeight	 ﾠ10cm	 ﾠID	 ﾠtubes	 ﾠand	 ﾠ
two	 ﾠ 59mm	 ﾠ ID	 ﾠ tubes	 ﾠ fitted.	 ﾠ Ten	 ﾠ randomly	 ﾠ selected	 ﾠ coring	 ﾠ sites	 ﾠ were	 ﾠ
identified	 ﾠwithin	 ﾠa	 ﾠ500m	 ﾠradius	 ﾠof	 ﾠthe	 ﾠnominal	 ﾠcoring	 ﾠcentre	 ﾠpoint	 ﾠ(48°	 ﾠ
50.219'	 ﾠ N	 ﾠ 16°	 ﾠ 31.266'	 ﾠ W)	 ﾠ using	 ﾠ the	 ﾠ random	 ﾠ points	 ﾠ function	 ﾠ of	 ﾠ ArcGIS	 ﾠ
(seven	 ﾠof	 ﾠthese	 ﾠsites	 ﾠwere	 ﾠsubsequently	 ﾠsampled;	 ﾠsee	 ﾠFigure	 ﾠ32). 
 
Figure 32: Chart of Megacorer Operations at the PAP Central location (scale: the indicated 
coring area is 1000m in diameter). 
 
8.2.1  Sampling	 ﾠProtocols	 ﾠ
Macrobenthos;	 ﾠ all	 ﾠ available	 ﾠ 10cm	 ﾠ ID	 ﾠ core	 ﾠ tubes	 ﾠ from	 ﾠ each	 ﾠ drop	 ﾠ were	 ﾠ
processed	 ﾠ for	 ﾠ macrobenthos.	 ﾠ 	 ﾠ Water	 ﾠ in	 ﾠ the	 ﾠ top	 ﾠ of	 ﾠ each	 ﾠ core	 ﾠ tube	 ﾠ was	 ﾠ
siphoned	 ﾠ/	 ﾠsyringed	 ﾠout	 ﾠand	 ﾠrun	 ﾠthrough	 ﾠa	 ﾠ300um	 ﾠsieve.	 ﾠ	 ﾠSieve	 ﾠresidue	 ﾠwas	 ﾠ 
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added	 ﾠto	 ﾠthe	 ﾠ0-ﾭ‐1cm	 ﾠhorizon	 ﾠsample.	 ﾠThe	 ﾠcore	 ﾠwas	 ﾠsliced	 ﾠinto	 ﾠ0-ﾭ‐1,	 ﾠ1-ﾭ‐3,	 ﾠ3-ﾭ‐5,	 ﾠ
5-ﾭ‐10	 ﾠand	 ﾠ10-ﾭ‐15cm	 ﾠhorizons.	 ﾠSlices	 ﾠof	 ﾠ1	 ﾠor	 ﾠ2cm	 ﾠthickness	 ﾠwere	 ﾠplaced	 ﾠin	 ﾠ
labelled	 ﾠ 500mL	 ﾠ containers,	 ﾠ and	 ﾠ 5cm	 ﾠ slices	 ﾠ were	 ﾠ placed	 ﾠ in	 ﾠ labelled	 ﾠ 1.5L	 ﾠ
containers.	 ﾠ	 ﾠAll	 ﾠslicing	 ﾠmaterials	 ﾠ(knife,	 ﾠcutting	 ﾠguide,	 ﾠslicing	 ﾠplate,	 ﾠfunnel)	 ﾠ
were	 ﾠwashed	 ﾠinto	 ﾠthe	 ﾠsample	 ﾠcontainers	 ﾠwith	 ﾠfiltered	 ﾠseawater.	 ﾠSamples	 ﾠ
were	 ﾠpreserved	 ﾠin	 ﾠ10%	 ﾠbuffered	 ﾠformalin.	 ﾠ
Forams;	 ﾠ one	 ﾠ 59mm	 ﾠ ID	 ﾠ tube	 ﾠ was	 ﾠ sliced	 ﾠ for	 ﾠ Foraminifera.	 ﾠ Water	 ﾠ
immediately	 ﾠ above	 ﾠ the	 ﾠ sediment	 ﾠ was	 ﾠ syringed	 ﾠ out	 ﾠ and	 ﾠ added	 ﾠ to	 ﾠ the	 ﾠ 0-ﾭ‐
0.5cm	 ﾠsample.	 ﾠThe	 ﾠcore	 ﾠwas	 ﾠsliced	 ﾠinto	 ﾠ0-ﾭ‐0.5,	 ﾠ0.5-ﾭ‐1.0,	 ﾠ1.0-ﾭ‐1.5,	 ﾠ1.5-ﾭ‐2.0,	 ﾠ2-ﾭ‐3,	 ﾠ
3-ﾭ‐4,	 ﾠ4-ﾭ‐5,	 ﾠ5-ﾭ‐6,	 ﾠ6-ﾭ‐7,	 ﾠ7-ﾭ‐8,	 ﾠ8-ﾭ‐9,	 ﾠ9-ﾭ‐10cm	 ﾠhorizons,	 ﾠand	 ﾠstored	 ﾠin	 ﾠ10%	 ﾠbuffered	 ﾠ
formalin.	 ﾠ All	 ﾠ sampling	 ﾠ equipment	 ﾠ was	 ﾠ washed	 ﾠ with	 ﾠ filtered	 ﾠ seawater	 ﾠ
between	 ﾠslices.	 ﾠ
Prokaryotes;	 ﾠ when	 ﾠ a	 ﾠ second	 ﾠ 59mm	 ﾠ ID	 ﾠ tube	 ﾠ was	 ﾠ recovered,	 ﾠ it	 ﾠ was	 ﾠ
processed	 ﾠ for	 ﾠ prokaryotes.	 ﾠ 	 ﾠ Disposable	 ﾠ gloves	 ﾠ were	 ﾠ worn	 ﾠ for	 ﾠ sample	 ﾠ
preparation.	 ﾠAll	 ﾠslicing	 ﾠequipment	 ﾠwas	 ﾠwashed	 ﾠwith	 ﾠethanol	 ﾠprior	 ﾠto	 ﾠeach	 ﾠ
slice.	 ﾠ The	 ﾠ core	 ﾠ was	 ﾠ sliced	 ﾠ into	 ﾠ 0-ﾭ‐1,	 ﾠ 1-ﾭ‐2,	 ﾠ 2-ﾭ‐3,	 ﾠ 3-ﾭ‐5,	 ﾠ 5-ﾭ‐10	 ﾠ and	 ﾠ 10-ﾭ‐15cm	 ﾠ
horizons,	 ﾠand	 ﾠeach	 ﾠwas	 ﾠplaced	 ﾠin	 ﾠa	 ﾠsealing	 ﾠplastic	 ﾠbag.	 ﾠAll	 ﾠsample	 ﾠbags	 ﾠwere	 ﾠ
double-ﾭ‐bagged,	 ﾠ then	 ﾠ collected	 ﾠ in	 ﾠ a	 ﾠ larger	 ﾠ bag	 ﾠ and	 ﾠ placed	 ﾠ in	 ﾠ the	 ﾠ -ﾭ‐80	 ﾠ °C	 ﾠ
freezer.	 ﾠ
8.2.2 Deployments	 ﾠ
JC085-ﾭ‐006;	 ﾠrandom	 ﾠsite	 ﾠ1;	 ﾠ10/10	 ﾠtubes	 ﾠreturned	 ﾠfired	 ﾠand	 ﾠwith	 ﾠsamples	 ﾠ
(good	 ﾠcore	 ﾠlengths	 ﾠ34-ﾭ‐42cm);	 ﾠone	 ﾠsmall	 ﾠtube	 ﾠsample	 ﾠwas	 ﾠdiscarded	 ﾠas	 ﾠtoo	 ﾠ
disturbed	 ﾠfrom	 ﾠcore	 ﾠslippage	 ﾠ(one	 ﾠbottom	 ﾠcloser	 ﾠspring	 ﾠhad	 ﾠsnapped);	 ﾠ8	 ﾠ
large	 ﾠtubes	 ﾠsampled	 ﾠfor	 ﾠmacrobenthos.	 ﾠ1	 ﾠsmall	 ﾠtube	 ﾠsampled	 ﾠfor	 ﾠforams.	 ﾠ
JC085-ﾭ‐007;	 ﾠrandom	 ﾠsite	 ﾠ2;	 ﾠall	 ﾠtubes	 ﾠfired,	 ﾠbut	 ﾠthree	 ﾠempty	 ﾠand	 ﾠthree	 ﾠwith	 ﾠ
badly	 ﾠslipped	 ﾠand	 ﾠ/	 ﾠor	 ﾠfractured	 ﾠsediment	 ﾠcolumns	 ﾠ(good	 ﾠcore	 ﾠlengths	 ﾠ22-ﾭ‐
42cm);	 ﾠ3	 ﾠlarge	 ﾠtubes	 ﾠsampled	 ﾠfor	 ﾠmacrobenthos.	 ﾠ1	 ﾠsmall	 ﾠtube	 ﾠsampled	 ﾠfor	 ﾠ
forams	 ﾠ(a	 ﾠlittle	 ﾠdisturbed).	 ﾠ
JC085-ﾭ‐008;	 ﾠrandom	 ﾠsite	 ﾠ3;	 ﾠ9/10	 ﾠtubes	 ﾠreturned	 ﾠfires	 ﾠand	 ﾠwith	 ﾠsamples	 ﾠ
(good	 ﾠcore	 ﾠlengths	 ﾠ32-ﾭ‐	 ﾠ42cm);	 ﾠone	 ﾠtube	 ﾠnot	 ﾠfired;	 ﾠ7	 ﾠlarge	 ﾠtubes	 ﾠsampled	 ﾠfor	 ﾠ
macrobenthos,	 ﾠ1	 ﾠfor	 ﾠforams,	 ﾠand	 ﾠ1	 ﾠfor	 ﾠprokaryotes.	 ﾠ
JC085-ﾭ‐009;	 ﾠrandom	 ﾠsite	 ﾠ4;	 ﾠ9/10	 ﾠtubes	 ﾠreturned	 ﾠfired,	 ﾠbut	 ﾠone	 ﾠempty	 ﾠ(good	 ﾠ




JC085-ﾭ‐014;	 ﾠrandom	 ﾠsite	 ﾠ5;	 ﾠup	 ﾠto	 ﾠ6m	 ﾠheave	 ﾠon	 ﾠthe	 ﾠship	 ﾠduring	 ﾠnear-ﾭ‐bottom	 ﾠ
operations;	 ﾠreturned	 ﾠwith	 ﾠonly	 ﾠ4	 ﾠfired,	 ﾠ2	 ﾠwith	 ﾠsamples;	 ﾠ6	 ﾠdid	 ﾠnot	 ﾠfire	 ﾠand	 ﾠ2	 ﾠ
fired	 ﾠbut	 ﾠwere	 ﾠempty	 ﾠ(all	 ﾠstrings	 ﾠwere	 ﾠpulled);	 ﾠ1	 ﾠsmall	 ﾠtube	 ﾠsampled	 ﾠfor	 ﾠ
forams.	 ﾠ
JC085-ﾭ‐015;	 ﾠ random	 ﾠ site	 ﾠ 5	 ﾠ (repeat	 ﾠ deployment);	 ﾠ all	 ﾠ cores	 ﾠ fired	 ﾠ and	 ﾠ
sampled,	 ﾠbut	 ﾠ3	 ﾠslipped	 ﾠ/	 ﾠcloudy;	 ﾠ(good	 ﾠcore	 ﾠlengths	 ﾠ14-ﾭ‐41cm)	 ﾠ6	 ﾠsampled	 ﾠ
for	 ﾠmacrobenthos	 ﾠand	 ﾠ1	 ﾠfor	 ﾠforams.	 ﾠ
JC085-ﾭ‐028;	 ﾠrandom	 ﾠsite	 ﾠ7;	 ﾠvery	 ﾠnice	 ﾠcores;	 ﾠalthough	 ﾠ4	 ﾠdid	 ﾠnot	 ﾠfire;	 ﾠ(good	 ﾠ
core	 ﾠlengths	 ﾠ40-ﾭ‐42cm);	 ﾠ5	 ﾠsampled	 ﾠfor	 ﾠmacrobenthos,	 ﾠand	 ﾠ1	 ﾠfor	 ﾠforams.	 ﾠ
JC085-ﾭ‐029;	 ﾠrandom	 ﾠsite	 ﾠ8;	 ﾠvery	 ﾠnice	 ﾠcores;	 ﾠall	 ﾠfired	 ﾠand	 ﾠretained,	 ﾠbut	 ﾠone	 ﾠ
small	 ﾠtube	 ﾠwith	 ﾠbig	 ﾠfracture	 ﾠin	 ﾠsediment	 ﾠcolumn	 ﾠ-ﾭ‐	 ﾠdiscarded;	 ﾠ(good	 ﾠcore	 ﾠ
lengths	 ﾠ17-ﾭ‐40cm);	 ﾠ8	 ﾠsampled	 ﾠfor	 ﾠmacrobenthos,	 ﾠand	 ﾠ1	 ﾠfor	 ﾠforams.	 ﾠ
	 ﾠ
All	 ﾠof	 ﾠthe	 ﾠcores	 ﾠrecovered	 ﾠhad	 ﾠa	 ﾠ'typical'	 ﾠPAP	 ﾠcentral	 ﾠprofile,	 ﾠlight	 ﾠbrown	 ﾠ
upper	 ﾠ section	 ﾠ (c.	 ﾠ 30cm),	 ﾠ over	 ﾠ narrow	 ﾠ (c.	 ﾠ 2cm)	 ﾠ darker	 ﾠ band,	 ﾠ with	 ﾠ sharp	 ﾠ
discontinuity	 ﾠ to	 ﾠ cream-ﾭ‐coloured	 ﾠ clay	 ﾠ below	 ﾠ (see	 ﾠ Fig.	 ﾠ bjb3).	 ﾠ Retained	 ﾠ
samples	 ﾠwere	 ﾠas	 ﾠfollows: 










JC085-006  1  8 (628)  1 (27.3)  - 
JC085-007  2  3 (236)  1 (27.3)  - 
JC085-008  3  7 (550)  1 (27.3)  1 
JC085-009  4  7 (550)  1 (27.3)  - 
JC085-014  5  -  1 (27.3)  - 
JC085-015  5  6 (471)  1 (27.3)  - 
JC085-028  7  5 (393)  1 (27.3)  - 




Figure	 ﾠ33:	 ﾠExample	 ﾠCore	 ﾠProfile	 ﾠPhotographs	 ﾠfrom	 ﾠPAP	 ﾠCentral	 ﾠMegacorer	 ﾠDeployments	 ﾠ
during	 ﾠJC085.	 ﾠ(scale:	 ﾠcore	 ﾠtubes	 ﾠhave	 ﾠan	 ﾠinternal	 ﾠdiameter	 ﾠof	 ﾠ100mm;	 ﾠthe	 ﾠwhite	 ﾠcard	 ﾠin	 ﾠ
view	 ﾠhas	 ﾠa	 ﾠlength	 ﾠof	 ﾠ176mm).	 ﾠ
	 ﾠ
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8.3  Otter	 ﾠTrawl	 ﾠ
A	 ﾠsemi-ﾭ‐balloon	 ﾠotter	 ﾠtrawl	 ﾠ(Marinovich-ﾭ‐type)	 ﾠwith	 ﾠa	 ﾠ14m	 ﾠheadrope	 ﾠwas	 ﾠ
employed	 ﾠ(known	 ﾠas	 ﾠan	 ﾠOTSB14).	 ﾠThe	 ﾠnet	 ﾠand	 ﾠrigging	 ﾠwere	 ﾠsupplied	 ﾠby	 ﾠ
NMF-ﾭ‐SS.	 ﾠThe	 ﾠtrawl	 ﾠdoors	 ﾠand	 ﾠacoustic	 ﾠtrawl	 ﾠmonitor	 ﾠwere	 ﾠsupplied	 ﾠby	 ﾠOBE	 ﾠ
Deepseas	 ﾠ group.	 ﾠ The	 ﾠ monitor's	 ﾠ pressure	 ﾠ transducer	 ﾠ was	 ﾠ 'wire	 ﾠ tested'	 ﾠ
during	 ﾠCTD	 ﾠdeployment	 ﾠJC085-ﾭ‐001,	 ﾠand	 ﾠtrace	 ﾠseparation	 ﾠcalibrated	 ﾠagainst	 ﾠ
metres	 ﾠof	 ﾠseawater	 ﾠas	 ﾠoutput	 ﾠfrom	 ﾠthe	 ﾠCTD	 ﾠdeck	 ﾠunit	 ﾠ(see	 ﾠFigure	 ﾠ34).	 ﾠThe	 ﾠ
tilt	 ﾠsensors	 ﾠin	 ﾠthe	 ﾠmonitor	 ﾠwere	 ﾠassessed	 ﾠin	 ﾠthe	 ﾠlab	 ﾠ(see	 ﾠFigure	 ﾠ35).	 ﾠ
 
Figure 34: Acoustic trawl monitor pressure transducer calibration 
 
Figure 35: Acoustic trawl monitor tilt sensor responses. (a) Waterfall display representation, 
R – reference trace; T1 – tilt 1 (70m separation); T2 – tilt 2 (140m separation); P – pressure; 
(b) tilt angle diagram, e.g. with transducer mushroom horizontal to 45º below horizontal tilt 
1 is activated etc.  
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8.3.1  Deployments	 ﾠ
JC085-ﾭ‐020;	 ﾠthe	 ﾠpayout	 ﾠphase	 ﾠwas	 ﾠat	 ﾠship's	 ﾠspeed	 ﾠover	 ﾠthe	 ﾠground	 ﾠof	 ﾠc.	 ﾠ5kn	 ﾠ
and	 ﾠwire	 ﾠrate	 ﾠof	 ﾠ50m/min,	 ﾠthis	 ﾠproduced	 ﾠa	 ﾠrather	 ﾠhigh	 ﾠscope	 ﾠ(5);	 ﾠship's	 ﾠ
speed	 ﾠwas	 ﾠreduced	 ﾠby	 ﾠhalf	 ﾠa	 ﾠknot	 ﾠand	 ﾠwire	 ﾠrate	 ﾠincreased	 ﾠto	 ﾠ55	 ﾠm/min	 ﾠto	 ﾠ
reduce	 ﾠthe	 ﾠscope.	 ﾠTelemetry	 ﾠwas	 ﾠlost	 ﾠat	 ﾠc.	 ﾠ9250	 ﾠmwo,	 ﾠwhen	 ﾠscope	 ﾠwas	 ﾠc.	 ﾠ4.	 ﾠ
Final	 ﾠwire	 ﾠout	 ﾠwas	 ﾠ11400,	 ﾠand	 ﾠship	 ﾠwas	 ﾠslowed	 ﾠto	 ﾠ1knt	 ﾠfor	 ﾠlanding.	 ﾠNet	 ﾠ
landed	 ﾠabout	 ﾠ30mins	 ﾠlater.	 ﾠShip's	 ﾠspeed	 ﾠwas	 ﾠincreased	 ﾠto	 ﾠ1.5	 ﾠknots.	 ﾠWire	 ﾠ
tension	 ﾠincreased	 ﾠquite	 ﾠrapidly	 ﾠto	 ﾠ7+T.	 ﾠWinch	 ﾠauto-ﾭ‐rendered	 ﾠsome	 ﾠwire.	 ﾠ
Ship's	 ﾠspeed	 ﾠreduced	 ﾠto	 ﾠ1knt	 ﾠand	 ﾠlater	 ﾠto	 ﾠjust	 ﾠsteerage	 ﾠto	 ﾠease	 ﾠtension.	 ﾠ
Hauling	 ﾠrate	 ﾠwas	 ﾠthen	 ﾠslowly	 ﾠincreased	 ﾠand	 ﾠthe	 ﾠnet	 ﾠrecovered	 ﾠwithout	 ﾠ
further	 ﾠincident.	 ﾠA	 ﾠgood	 ﾠif	 ﾠsomewhat	 ﾠmuddy	 ﾠcatch	 ﾠof	 ﾠinvertebrates	 ﾠwas	 ﾠ
returned,	 ﾠfish	 ﾠwere	 ﾠnot	 ﾠwell	 ﾠrepresented.	 ﾠ
JC085-ﾭ‐022;	 ﾠthe	 ﾠpayout	 ﾠphase	 ﾠwas	 ﾠat	 ﾠship's	 ﾠspeed	 ﾠover	 ﾠthe	 ﾠground	 ﾠof	 ﾠc.	 ﾠ
4knts	 ﾠand	 ﾠand	 ﾠwire	 ﾠrate	 ﾠof	 ﾠ50m/min,	 ﾠthis	 ﾠproduced	 ﾠa	 ﾠscope	 ﾠof	 ﾠc.	 ﾠ3.5.	 ﾠ
Telemetry	 ﾠwas	 ﾠlost	 ﾠat	 ﾠc.	 ﾠ10000	 ﾠmwo.	 ﾠFinal	 ﾠwire	 ﾠout	 ﾠwas	 ﾠ11000,	 ﾠship's	 ﾠ
speed	 ﾠwas	 ﾠreduced	 ﾠto	 ﾠ1.5knts	 ﾠfor	 ﾠlanding.	 ﾠThe	 ﾠnet	 ﾠlanded	 ﾠc.	 ﾠ30	 ﾠmins	 ﾠlater.	 ﾠ
Ship's	 ﾠspeed	 ﾠwas	 ﾠincreased	 ﾠto	 ﾠ2knts.	 ﾠThe	 ﾠnet	 ﾠlifted	 ﾠquite	 ﾠquickly	 ﾠ(ship's	 ﾠ
speed	 ﾠ2knts,	 ﾠhauling	 ﾠrate	 ﾠ15	 ﾠm/min,	 ﾠ10600	 ﾠmwo).	 ﾠOn	 ﾠrecovery,	 ﾠsome	 ﾠmetal	 ﾠ
wreckage	 ﾠwas	 ﾠcaught	 ﾠin	 ﾠthe	 ﾠstarboard	 ﾠwing	 ﾠof	 ﾠthe	 ﾠnet	 ﾠand	 ﾠthe	 ﾠcodend	 ﾠseen	 ﾠ
to	 ﾠbe	 ﾠstrangled	 ﾠwith	 ﾠthe	 ﾠcatch	 ﾠin	 ﾠthe	 ﾠbody	 ﾠof	 ﾠthe	 ﾠnet.	 ﾠOn	 ﾠinspection	 ﾠit	 ﾠwas	 ﾠ
found	 ﾠthat	 ﾠthe	 ﾠcodend	 ﾠhad	 ﾠlooped	 ﾠtwice	 ﾠthrough	 ﾠthe	 ﾠloop	 ﾠof	 ﾠthe	 ﾠlazy	 ﾠdecky.	 ﾠ
The	 ﾠcatch	 ﾠwas	 ﾠvery	 ﾠclean	 ﾠand	 ﾠrather	 ﾠlimited	 ﾠin	 ﾠinvertebrates;	 ﾠfish	 ﾠwere	 ﾠ
better	 ﾠrepresented	 ﾠthan	 ﾠstn.	 ﾠ020,	 ﾠand	 ﾠthere	 ﾠwas	 ﾠa	 ﾠfair	 ﾠhaul	 ﾠof	 ﾠclinker.	 ﾠ
Note	 ﾠthe	 ﾠnet	 ﾠdesign	 ﾠwas	 ﾠa	 ﾠslight	 ﾠvariant	 ﾠover	 ﾠthat	 ﾠused	 ﾠin	 ﾠprevious	 ﾠ
years	 ﾠin	 ﾠrespect	 ﾠof	 ﾠthe	 ﾠlazy	 ﾠdecky	 ﾠarrangement.	 ﾠPreviously,	 ﾠthe	 ﾠlazy	 ﾠ
deck	 ﾠhas	 ﾠbeen	 ﾠconnected	 ﾠto	 ﾠtwo	 ﾠnetting	 ﾠbridles	 ﾠsown	 ﾠinto	 ﾠthe	 ﾠbody	 ﾠ
of	 ﾠthe	 ﾠnet.	 ﾠThe	 ﾠpattern	 ﾠused	 ﾠduring	 ﾠthis	 ﾠcruise	 ﾠhad	 ﾠthe	 ﾠlazy	 ﾠdecky	 ﾠ
run	 ﾠthrough	 ﾠa	 ﾠseries	 ﾠof	 ﾠrings	 ﾠaround	 ﾠthe	 ﾠnet	 ﾠ(as	 ﾠper	 ﾠthe	 ﾠcodend	 ﾠ
closure)	 ﾠand	 ﾠmade	 ﾠinto	 ﾠa	 ﾠlarge	 ﾠsoft	 ﾠeye.	 ﾠThe	 ﾠprevious	 ﾠpattern	 ﾠwould	 ﾠ
carry	 ﾠa	 ﾠlesser	 ﾠrisk	 ﾠof	 ﾠthe	 ﾠcodend	 ﾠbeing	 ﾠstrangled	 ﾠas	 ﾠper	 ﾠstn.	 ﾠ022.	 ﾠAs	 ﾠa	 ﾠ
future	 ﾠprecaution	 ﾠwith	 ﾠthe	 ﾠcurrent	 ﾠpattern	 ﾠof	 ﾠnet	 ﾠit	 ﾠmay	 ﾠbe	 ﾠpossible	 ﾠ
to	 ﾠtape	 ﾠthe	 ﾠlazy	 ﾠdecky	 ﾠto	 ﾠthe	 ﾠouter	 ﾠnetting	 ﾠwhile	 ﾠit	 ﾠis	 ﾠbeing	 ﾠstretched	 ﾠ




Layback	 ﾠcalculations	 ﾠfor	 ﾠnet	 ﾠpositions	 ﾠand	 ﾠdistance	 ﾠrun	 ﾠon	 ﾠseabed	 ﾠwere	 ﾠ
made	 ﾠusing	 ﾠthe	 ﾠ'buffer'	 ﾠcommand	 ﾠin	 ﾠArcGIS.	 ﾠ
 
8.3.2  Catch	 ﾠand	 ﾠSamples	 ﾠComments	 ﾠ
Invertebrate	 ﾠNenthos	 ﾠ–	 ﾠthe	 ﾠcatches	 ﾠappeared	 ﾠto	 ﾠbe	 ﾠbroadly	 ﾠcomparable	 ﾠ
with	 ﾠthose	 ﾠof	 ﾠrecent	 ﾠ(i.e.	 ﾠpost-ﾭ‐'Amperima	 ﾠevent')	 ﾠyears.	 ﾠThe	 ﾠtop	 ﾠfive	 ﾠtaxa	 ﾠin	 ﾠ
term	 ﾠ of	 ﾠ biovolume	 ﾠ were:	 ﾠ Psychropotes,	 ﾠ Pseudostichopus,	 ﾠ Oneirophanta,	 ﾠ
Actiniaria	 ﾠspp.,	 ﾠand	 ﾠAsteroidea	 ﾠspp.	 ﾠThe	 ﾠcatch	 ﾠwas	 ﾠrough	 ﾠsorted	 ﾠaboard	 ﾠand	 ﾠ
all	 ﾠ material	 ﾠ preserved	 ﾠ in	 ﾠ 10%	 ﾠ Borax	 ﾠ buffered	 ﾠ formalin	 ﾠ (3.8%	 ﾠ
formaldehyde)	 ﾠ for	 ﾠ return	 ﾠ to	 ﾠ the	 ﾠ Discovery	 ﾠ Collections	 ﾠ (contact:	 ﾠ Tammy	 ﾠ
Horton)	 ﾠat	 ﾠNOC.	 ﾠ
Fish	 ﾠ–	 ﾠ(see	 ﾠFigure	 ﾠ36)	 ﾠdemersal	 ﾠfish	 ﾠwere	 ﾠcollected	 ﾠfrom	 ﾠboth	 ﾠtrawls.	 ﾠAs	 ﾠin	 ﾠ
JC062,	 ﾠthe	 ﾠwarp	 ﾠcable	 ﾠwas	 ﾠtoo	 ﾠshort	 ﾠ(12km)	 ﾠto	 ﾠallow	 ﾠus	 ﾠto	 ﾠtow	 ﾠthe	 ﾠnet	 ﾠon	 ﾠ
the	 ﾠseabed	 ﾠat	 ﾠthe	 ﾠpreferred	 ﾠspeed	 ﾠfor	 ﾠcatching	 ﾠfish,	 ﾠmaking	 ﾠcomparison	 ﾠ
with	 ﾠprevious	 ﾠcatches	 ﾠdifficult.	 ﾠThe	 ﾠproblems	 ﾠwith	 ﾠwinch	 ﾠtension	 ﾠin	 ﾠtrawl	 ﾠ
JC085-ﾭ‐20	 ﾠwill	 ﾠhave	 ﾠhad	 ﾠparticular	 ﾠissues	 ﾠfor	 ﾠfish	 ﾠcapture	 ﾠas	 ﾠmost	 ﾠfish	 ﾠin	 ﾠthe	 ﾠ
net	 ﾠwould	 ﾠhave	 ﾠescaped	 ﾠwhen	 ﾠthe	 ﾠnet	 ﾠwas	 ﾠstationary.	 ﾠ
The	 ﾠspecimens	 ﾠobtained	 ﾠdid	 ﾠinclude	 ﾠthe	 ﾠexpected	 ﾠrange	 ﾠof	 ﾠdemersal	 ﾠfish,	 ﾠ
predominantly	 ﾠ grenadiers	 ﾠ (Macrouridae).	 ﾠ JC085-ﾭ‐020:	 ﾠ The	 ﾠ four	 ﾠ demersal	 ﾠ
fish	 ﾠspecimens	 ﾠwere	 ﾠtentatively	 ﾠidentified	 ﾠusing	 ﾠFishes	 ﾠof	 ﾠthe	 ﾠNorth	 ﾠAtlantic	 ﾠ
and	 ﾠ Mediterranean	 ﾠ as	 ﾠ Coryphaenoides	 ﾠ armatus	 ﾠ and	 ﾠ C.	 ﾠ profundicolus,	 ﾠ
although	 ﾠdamage	 ﾠto	 ﾠthe	 ﾠpelvic	 ﾠfins	 ﾠmade	 ﾠdefinitive	 ﾠID	 ﾠdifficult	 ﾠfor	 ﾠsome	 ﾠ
specimens.	 ﾠJC085-ﾭ‐022:	 ﾠTen	 ﾠdemersal	 ﾠspecimens	 ﾠwere	 ﾠcollected.	 ﾠTentative	 ﾠ
species	 ﾠ IDs	 ﾠ were	 ﾠ C.	 ﾠ profundicolus,	 ﾠ C.	 ﾠ leptolepis,	 ﾠ C.	 ﾠ mediterraneus	 ﾠ and	 ﾠ
Histiobranchus	 ﾠbathybius.	 ﾠPelagic	 ﾠspecies	 ﾠincluded	 ﾠspecimens	 ﾠof	 ﾠgulper	 ﾠeels,	 ﾠ
angler	 ﾠ fish	 ﾠ (female),	 ﾠ Nettastomatidae	 ﾠ and	 ﾠ hatchetfish.	 ﾠ All	 ﾠ fish	 ﾠ were	 ﾠ
retained,	 ﾠ preserved	 ﾠ in	 ﾠ formalin	 ﾠ and	 ﾠ will	 ﾠ be	 ﾠ curated	 ﾠ by	 ﾠ the	 ﾠ Hunterian	 ﾠ
Museum	 ﾠat	 ﾠthe	 ﾠUniversity	 ﾠof	 ﾠGlasgow.	 ﾠContact	 ﾠdavid.bailey@glasgow.ac.uk,	 ﾠ








Figure	 ﾠ36:	 ﾠExamples	 ﾠof	 ﾠdemersal	 ﾠfish	 ﾠcollected	 ﾠduring	 ﾠJC085:-ﾭ‐	 ﾠ
(a)	 ﾠCoryphaenoides	 ﾠarmatus;	 ﾠ	 ﾠ
(b)	 ﾠCoryphaenoides	 ﾠprofundicolus;	 ﾠ
(c)	 ﾠCoryphaenoides	 ﾠmediterraneus;	 ﾠ	 ﾠ
(d)	 ﾠCoryphaenoides	 ﾠleptolepis;	 ﾠ






Clinker	 ﾠ&	 ﾠartefacts–	 ﾠ(see	 ﾠFigures	 ﾠ37	 ﾠ&	 ﾠ38)	 ﾠ
JC085-ﾭ‐020;	 ﾠClinker	 ﾠ33kg,	 ﾠartefacts	 ﾠ11kg	 ﾠ(cloth,	 ﾠgloves,	 ﾠcans,	 ﾠplastic	 ﾠpipette,	 ﾠ
glass	 ﾠbottles,	 ﾠplate,	 ﾠglass	 ﾠpieces,	 ﾠplastic	 ﾠitems).	 ﾠ
JC085-ﾭ‐022;	 ﾠClinker	 ﾠ68kg,	 ﾠartefacts	 ﾠ12kg	 ﾠ(large	 ﾠmetal	 ﾠitem	 ﾠ[not	 ﾠweighed],	 ﾠ




   
Figure 37: Example of Clinker Recovered in 


















8.4  Bathysnap	 ﾠ
8.4.1  Recovery	 ﾠ
Deployed	 ﾠas	 ﾠJC071-ﾭ‐043	 ﾠon	 ﾠ6th	 ﾠMay	 ﾠ2012.	 ﾠ	 ﾠThe	 ﾠmooring	 ﾠwas	 ﾠreleased	 ﾠat	 ﾠ
17:39	 ﾠ on	 ﾠ 19th	 ﾠ April	 ﾠ 2013,	 ﾠ and	 ﾠ surfaced	 ﾠ at	 ﾠ c.	 ﾠ 19:20.	 ﾠ The	 ﾠ system	 ﾠ was	 ﾠ
successfully	 ﾠ recovered	 ﾠ and	 ﾠ was	 ﾠ in	 ﾠ generally	 ﾠ good	 ﾠ condition	 ﾠ throughout.	 ﾠ
The	 ﾠ camera	 ﾠ was	 ﾠ downloaded	 ﾠ and	 ﾠ 1045	 ﾠ seabed	 ﾠ photographs	 ﾠ recovered	 ﾠ
(one	 ﾠblack	 ﾠframe),	 ﾠthe	 ﾠfirst	 ﾠrecorded	 ﾠat	 ﾠ13:49	 ﾠ6th	 ﾠMay	 ﾠ2012,	 ﾠand	 ﾠthe	 ﾠlast	 ﾠ
12:30	 ﾠ19th	 ﾠApril	 ﾠ2013.	 ﾠAt	 ﾠtime	 ﾠof	 ﾠdownload	 ﾠthe	 ﾠcamera	 ﾠclock	 ﾠwas	 ﾠ02:22	 ﾠ
behind	 ﾠship's	 ﾠtime	 ﾠ(i.e.	 ﾠUTC;	 ﾠcamera	 ﾠtime	 ﾠ20:30,	 ﾠship's	 ﾠtime	 ﾠ22:52).	 ﾠ
8.4.2  JC071-ﾭ‐043	 ﾠObservations	 ﾠ
General	 ﾠfauna;	 ﾠ(see	 ﾠFigure	 ﾠ39)	 ﾠas	 ﾠis	 ﾠto	 ﾠbe	 ﾠexpected	 ﾠat	 ﾠPAP,	 ﾠthe	 ﾠobserved	 ﾠ
benthic	 ﾠ fauna	 ﾠ was	 ﾠ dominated	 ﾠ by	 ﾠ holothurians	 ﾠ (Amperima,	 ﾠ Benthodytes,	 ﾠ
Enypniates,	 ﾠ Oneirophanta,	 ﾠ Peniagone,	 ﾠ Pseudostichopus),	 ﾠ with	 ﾠ 'wandering'	 ﾠ
anemones	 ﾠ and	 ﾠ Munidopsis	 ﾠ (squat	 ﾠ lobster)	 ﾠ also	 ﾠ frequently	 ﾠ observed.	 ﾠ A	 ﾠ
single	 ﾠ pycnogonid	 ﾠ (giant	 ﾠ sea	 ﾠ spider)	 ﾠ and	 ﾠ a	 ﾠ single	 ﾠ rattail	 ﾠ fish	 ﾠ were	 ﾠ also	 ﾠ
observed.	 ﾠA	 ﾠnumber	 ﾠof	 ﾠphotographs	 ﾠcaptured	 ﾠthe	 ﾠsediment	 ﾠsurface	 ﾠfeeding	 ﾠ
activity	 ﾠof	 ﾠan	 ﾠechiuran	 ﾠworm	 ﾠ(green,	 ﾠbifurcate	 ﾠproboscis).	 ﾠ
Echiuran	 ﾠactivity;	 ﾠ(see	 ﾠFigure	 ﾠ40)	 ﾠ16	 ﾠimages	 ﾠcapture	 ﾠthe	 ﾠsediment	 ﾠsurface	 ﾠ
feeding	 ﾠactivity	 ﾠof	 ﾠan	 ﾠechiuran	 ﾠworm,	 ﾠbetween	 ﾠ30/10/12	 ﾠand	 ﾠ17/03/13.	 ﾠ
The	 ﾠburrow	 ﾠfrom	 ﾠwhich	 ﾠthe	 ﾠproboscis	 ﾠemerges	 ﾠis	 ﾠnot	 ﾠvisible	 ﾠbefore	 ﾠthe	 ﾠfirst	 ﾠ
image	 ﾠof	 ﾠthe	 ﾠproboscis	 ﾠ(13:09	 ﾠ30/10/12),	 ﾠin	 ﾠwhich	 ﾠthere	 ﾠis	 ﾠalso	 ﾠa	 ﾠvery	 ﾠ
slight	 ﾠmounding	 ﾠof	 ﾠthe	 ﾠsediment	 ﾠsurface	 ﾠadjacent	 ﾠto	 ﾠthe	 ﾠburrow	 ﾠopening.	 ﾠA	 ﾠ
further	 ﾠ 14	 ﾠ images	 ﾠ show	 ﾠ the	 ﾠ proboscis	 ﾠ emerging	 ﾠ from	 ﾠ the	 ﾠ same	 ﾠ burrow	 ﾠ
until	 ﾠ 04:55	 ﾠ 01/01/13.	 ﾠ A	 ﾠ further	 ﾠ image	 ﾠ (12:38	 ﾠ 17/03/13)	 ﾠ shows,	 ﾠ
potentially,	 ﾠthe	 ﾠsame	 ﾠproboscis	 ﾠemanating	 ﾠfrom	 ﾠa	 ﾠnew	 ﾠburrow	 ﾠoutside	 ﾠthe	 ﾠ
field	 ﾠof	 ﾠview	 ﾠof	 ﾠthe	 ﾠcamera.	 ﾠ
Phytodetritus;	 ﾠ(see	 ﾠFigure	 ﾠ41)	 ﾠsignificant	 ﾠphytodetritus	 ﾠaccumulations	 ﾠare	 ﾠ
evident	 ﾠ during	 ﾠ this	 ﾠ deployment;	 ﾠ large	 ﾠ aggregates	 ﾠ are	 ﾠ observed	 ﾠ in	 ﾠ June	 ﾠ
(2012),	 ﾠ with	 ﾠ small	 ﾠ patches	 ﾠ developing	 ﾠ in	 ﾠ July,	 ﾠ an	 ﾠ extensive	 ﾠ carpet	 ﾠ with	 ﾠ



























































Figure 41: Seabed phytodetritus cover observed during Bathysnap JC071-043 
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8.4.3  Deployment	 ﾠ
The	 ﾠsystem	 ﾠwas	 ﾠredeployed	 ﾠon	 ﾠ21st	 ﾠApril	 ﾠ2013	 ﾠat	 ﾠstation	 ﾠJC085-ﾭ‐011.	 ﾠThe	 ﾠ
mooring	 ﾠwas	 ﾠlet	 ﾠgo	 ﾠat	 ﾠ15:03	 ﾠin	 ﾠposition	 ﾠ49	 ﾠ00.383	 ﾠN	 ﾠ016	 ﾠ27.021	 ﾠW,	 ﾠwith	 ﾠa	 ﾠ
water	 ﾠdepth	 ﾠof	 ﾠ4846m.	 ﾠThe	 ﾠmooring	 ﾠwas	 ﾠconfirmed	 ﾠon	 ﾠthe	 ﾠseabed	 ﾠat	 ﾠ16:40	 ﾠ
by	 ﾠacoustic	 ﾠranging.	 ﾠThe	 ﾠrelease	 ﾠ(successfully	 ﾠwire	 ﾠtested	 ﾠon	 ﾠCTD	 ﾠstation	 ﾠ
JC085-ﾭ‐001)	 ﾠis	 ﾠMORS	 ﾠRT6x1,	 ﾠserial	 ﾠnumber	 ﾠ332	 ﾠ(Mode	 ﾠA	 ﾠoperation),	 ﾠcodes:	 ﾠ
window	 ﾠ A281,	 ﾠ on	 ﾠ A282,	 ﾠ off	 ﾠ A223,	 ﾠ release	 ﾠ (windowed)	 ﾠ A224,	 ﾠ diagnostic	 ﾠ
A285,	 ﾠpinger	 ﾠA294.	 ﾠThe	 ﾠdan	 ﾠbuoy	 ﾠcarries	 ﾠbeacons	 ﾠas	 ﾠfollows:	 ﾠradio	 ﾠRF-ﾭ‐
700A1	 ﾠ(s/n	 ﾠX03-ﾭ‐087)	 ﾠCH72	 ﾠ156.625	 ﾠMHz;	 ﾠstrobe	 ﾠST400A	 ﾠ(s/n	 ﾠX03-ﾭ‐089)	 ﾠ
auto	 ﾠdaylight	 ﾠoff	 ﾠdouble	 ﾠburst	 ﾠflash.	 ﾠ
The	 ﾠ camera	 ﾠ timer	 ﾠ is	 ﾠ set	 ﾠ to	 ﾠ 8-ﾭ‐hour	 ﾠ intervals,	 ﾠ and	 ﾠ the	 ﾠ camera	 ﾠ set-ﾭ‐up	 ﾠ as	 ﾠ
previously	 ﾠused	 ﾠ(manual	 ﾠmode;	 ﾠ12Mb	 ﾠpicture	 ﾠsize;	 ﾠrec	 ﾠmode	 ﾠnormal;	 ﾠISO	 ﾠ
200;	 ﾠmulti-ﾭ‐metering;	 ﾠwhite	 ﾠbalance	 ﾠfor	 ﾠflash;	 ﾠred	 ﾠeye	 ﾠoff;	 ﾠsharpness	 ﾠ0;	 ﾠF2.8;	 ﾠ
colour	 ﾠmode	 ﾠnormal;	 ﾠfocus	 ﾠ3m;	 ﾠcontrast	 ﾠ0;	 ﾠsteady	 ﾠshot	 ﾠoff;	 ﾠ1/40th	 ﾠsecond;	 ﾠ
flash	 ﾠalways	 ﾠon.	 ﾠ
The	 ﾠmooring	 ﾠwas	 ﾠof	 ﾠ'standard'	 ﾠconfiguration	 ﾠ(see	 ﾠFigure	 ﾠ41),	 ﾠsingle	 ﾠsphere	 ﾠ
pellet	 ﾠwith	 ﾠdropper	 ﾠline,	 ﾠ15m	 ﾠblue	 ﾠpolypropylene	 ﾠrope;	 ﾠtwo	 ﾠsphere	 ﾠdhan	 ﾠ
buoy	 ﾠcarrying	 ﾠmast	 ﾠwith	 ﾠstrobe	 ﾠlight,	 ﾠradio	 ﾠbeacon	 ﾠand	 ﾠflag;	 ﾠ10m	 ﾠwhite	 ﾠ
braid	 ﾠ rope;	 ﾠ four	 ﾠ sphere	 ﾠ main	 ﾠ buoyancy	 ﾠ (with	 ﾠ chain	 ﾠ and	 ﾠ swivels);	 ﾠ 50m	 ﾠ
white	 ﾠ braid	 ﾠ rope;	 ﾠ to	 ﾠ Bathysnap	 ﾠ seabed	 ﾠ frame	 ﾠ carrying	 ﾠ release,	 ﾠ camera,	 ﾠ














8.5  Amphipod	 ﾠTrap	 ﾠ
The	 ﾠcurrent	 ﾠversion	 ﾠof	 ﾠthe	 ﾠOBE	 ﾠDeepseas	 ﾠbottom	 ﾠamphipod	 ﾠtrap	 ﾠ(formerly	 ﾠ
known	 ﾠas	 ﾠ'DEMAR')	 ﾠwas	 ﾠrigged	 ﾠand	 ﾠoperated	 ﾠin	 ﾠconventional	 ﾠfashion	 ﾠ(see	 ﾠ
Figure	 ﾠ43).	 ﾠEach	 ﾠof	 ﾠthe	 ﾠfour	 ﾠtraps	 ﾠwas	 ﾠbaited	 ﾠwith	 ﾠone	 ﾠdefrosted	 ﾠwhole	 ﾠ
mackerel.	 ﾠThe	 ﾠcatch	 ﾠfrom	 ﾠeach	 ﾠindividual	 ﾠtrap	 ﾠwas	 ﾠpreserved	 ﾠseparately	 ﾠin	 ﾠ
ethanol	 ﾠ(i.e.	 ﾠin	 ﾠtotal	 ﾠ8	 ﾠsamples	 ﾠwill	 ﾠbe	 ﾠreturned	 ﾠto	 ﾠthe	 ﾠDiscovery	 ﾠCollections	 ﾠ
at	 ﾠNOC;	 ﾠcontact	 ﾠTammy	 ﾠHorton).	 ﾠ
 
Figure	 ﾠ43:	 ﾠAmphipod	 ﾠTrap	 ﾠas	 ﾠDeployed	 ﾠduring	 ﾠJC085	 ﾠ(stn.s	 ﾠ010,	 ﾠ019)	 ﾠ(a)	 ﾠtrap	 ﾠframe,	 ﾠ(b)	 ﾠ
mooring	 ﾠsketch	 ﾠ
8.5.1  Deployments:	 ﾠ
JC085-ﾭ‐010;	 ﾠ23-ﾭ‐hour	 ﾠsoak	 ﾠtime;	 ﾠ4840m;	 ﾠ48º	 ﾠ59.406'	 ﾠN	 ﾠ016º	 ﾠ30.526'	 ﾠW.	 ﾠ
JC085-ﾭ‐019;	 ﾠ62-ﾭ‐hour	 ﾠsoak	 ﾠtime;	 ﾠ4843m;	 ﾠ48º	 ﾠ59.367'	 ﾠN	 ﾠ016º	 ﾠ30.400'	 ﾠW	 ﾠ(of	 ﾠnote	 ﾠwas	 ﾠ
highly	 ﾠvariable	 ﾠbait	 ﾠconsumption	 ﾠin	 ﾠthe	 ﾠbottom	 ﾠtraps	 ﾠof	 ﾠthis	 ﾠlong	 ﾠdeployment,	 ﾠ(see	 ﾠ
Figure	 ﾠ44).	 ﾠ
 
Figure 44: Variation in bait 
consumption in bottom traps of stn. 
JC071-019 
(a) reduced to bones only, (b) 





8.6  Conclusions	 ﾠ
RRS	 ﾠJames	 ﾠCook	 ﾠcruise	 ﾠ085	 ﾠwas	 ﾠcertainly	 ﾠsuccessful	 ﾠin	 ﾠterms	 ﾠof	 ﾠits	 ﾠbenthic	 ﾠ
objectives:	 ﾠ
 Five	 ﾠreplicate	 ﾠsamples	 ﾠof	 ﾠmacrobenthos	 ﾠand	 ﾠforams	 ﾠwere	 ﾠhoped	 ﾠfor,	 ﾠ
with	 ﾠadditional	 ﾠsamples	 ﾠof	 ﾠprokaryotes	 ﾠas	 ﾠpossible.	 ﾠSix	 ﾠgood	 ﾠreplicate	 ﾠ
samples	 ﾠof	 ﾠmacrobenthos	 ﾠwere	 ﾠobtained,	 ﾠwith	 ﾠa	 ﾠseventh	 ﾠsample	 ﾠ
sample	 ﾠalso	 ﾠretained.	 ﾠSeven	 ﾠgood	 ﾠreplicate	 ﾠsamples	 ﾠof	 ﾠforams,	 ﾠand	 ﾠan	 ﾠ
additional	 ﾠduplicate	 ﾠsample,	 ﾠwere	 ﾠobtained.	 ﾠ	 ﾠ
 Two	 ﾠtrawl	 ﾠsamples	 ﾠwere	 ﾠhoped	 ﾠfor.	 ﾠTwo	 ﾠtrawls	 ﾠwere	 ﾠcompleted,	 ﾠthe	 ﾠ
first	 ﾠyielding	 ﾠgood	 ﾠinvertebrate	 ﾠbenthos	 ﾠmaterial,	 ﾠthough	 ﾠrather	 ﾠ
limited	 ﾠin	 ﾠits	 ﾠfish	 ﾠcatch.	 ﾠThe	 ﾠsecond	 ﾠproduced	 ﾠa	 ﾠlesser	 ﾠhaul	 ﾠof	 ﾠ
invertebrates	 ﾠand	 ﾠa	 ﾠsomewhat	 ﾠbetter	 ﾠfish	 ﾠcatch.	 ﾠ
 Bathysnap	 ﾠJC071-ﾭ‐043	 ﾠwas	 ﾠsuccessfully	 ﾠrecovered	 ﾠand	 ﾠyielded	 ﾠa	 ﾠgood	 ﾠ
time-ﾭ‐lapse	 ﾠphotographic	 ﾠrecord.	 ﾠ
 Bathysnap	 ﾠJC085-ﾭ‐011	 ﾠwas	 ﾠsuccessfully	 ﾠdeployed.	 ﾠ
 Two	 ﾠamphipod	 ﾠtrap	 ﾠdeployments	 ﾠwere	 ﾠsuccessfully	 ﾠcompleted,	 ﾠ
yielding	 ﾠgood	 ﾠsamples.	 ﾠ
	 ﾠ
8.7  Benthic	 ﾠStations	 ﾠ
Times,	 ﾠdates,	 ﾠdepths	 ﾠetc.	 ﾠrelate	 ﾠto	 ﾠbottom	 ﾠoperations	 ﾠ(i.e.	 ﾠbottom	 ﾠcontact	 ﾠof	 ﾠ
Megacorer;	 ﾠbottom	 ﾠcontact	 ﾠand	 ﾠrelease	 ﾠof	 ﾠmoorings;	 ﾠlayback	 ﾠcalculated	 ﾠ
details	 ﾠfor	 ﾠtrawl);	 ﾠall	 ﾠdepths	 ﾠare	 ﾠcorrected	 ﾠ(from	 ﾠEM120	 ﾠwith	 ﾠcontemporary	 ﾠ
sound	 ﾠvelocity	 ﾠprofile).	 ﾠTwo	 ﾠline	 ﾠentries	 ﾠrefer	 ﾠto	 ﾠstart	 ﾠand	 ﾠend	 ﾠdetails.	 ﾠ
Station  Gear  Date  Time  Position (D M.M)  Depth (m)  Comments (Samples) 
JC071-043  BSNAP  06-05-2012  13:49  49  00.400  016  27.000  4844  (1045 images; 8-hr intervals) 
    19-04-2013  12:30             
006  MEGA  20-04-2013  02:11  48  50.321  016  31.122  4844  9/10 good (mac, foram) 
007  MEGA  20-04-2013  07:04  48  50.232  016  31.234  4839  4/10 good (mac, foram) 
008  MEGA  21-04-2013  03:00  48  50.074  016  31.185  4843  9/10 good (mac, foram, prok) 
009  MEGA  21-04-2013  07:24  48  50.436  016  31.228  4844  8/10 good (mac foram) 
010  ATRAP  21-04-2013  12:32  48  59.406  016  30.526  4840  23-hr soak (apod) 
    22-04-2013  11:37             
011  BSNAP  21-04-2013  16:25  49  00.383  016  27.021  4846  Long-term deployment 
014  MEGA  22-04-2013  03:40  48  50.286  016  31.626  4842  1/10 good (foram) 
015  MEGA  22-04-2013  08:02  48  50.294  016  31.620  4838  7/10 good (mac,foram) 
019  ATRAP  22-04-2013  17:07  48  59.367  016  30.400  4843  62-hr soak (apod)  
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    25-04-2013  07:18             
020  OTSB14  23-04-2013  02:00  48  53.650  016  26.310  4841  Distance run: 4.76nm 
    23-04-2013  06:00  48  52.930  016  33.440  4849  (benthos, fish) 
022  OTSB14  24-04-2013  03:40  48  54.470  016  22.570  4840  Distance run: 3.0nm 
    24-04-2013  05:10  48  54.380  016  27.030  4846  (benthos, fish) 
028  MEGA  25-04-2013  03:49  48  50.145  016  31.615  4844  6/10 good (mac, foram) 
029  MEGA  25-04-2013  13:01  48  50.273  016  31.020  4842  9/10 good (mac, foram) 
 
Gear: BSNAP, Bathysnap; MEGA, Bowers & Connelly Megacorer; ATRAP, amphipod trap; 
OTSB14, 14m headrope otter trawl. Samples: apod, amphipod; mac, macrobenthos; foram, 
Foraminifera; prok, prokaryotes. 
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9  Station	 ﾠList	 ﾠ
 
 
 
 